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SYNOPSIS
1The research work incorporated in the thesis with the title “STUDIES ON
HETEROCYCLIC COMPOUNDS OF THERAPEUTIC IMPORTANCE” has been
described as under.
[A]  STUDIES ON CHALCONES
[B]  STUDIES ON PYRAZOLES
[A] STUDIES ON CHALCONES
The chalcones containing an active keto-ethylenic linkage are well known
intermediates in the synthesis of heterocyclic compounds. They are exhibiting various
biological activities such as antibacterial, analgesic, anthelmintic, antiinflammatory,
antitubercular, antifungal, antimicrobial etc.
The chalcones are good intermediate for the preparation of numerous heterocyclic
compounds like pyrazolines, oxopyrimidine, thiopyrimidine, cyanopyran barbitones,
aminopyrimidine, cyanopyridine, and thiosemicarbazones which have been described as
following parts.
PART-I : STUDIES ON PYRAZOLINE DERIVATIVES
Pyrazolines have played important role in medicinal chemistry. We have synthesise
pyrazoline as under.
SECTION–I     :  Preparation    and   biological   evaluation   of   1,N-Phenyl-3-
        β-pyridyl-4-formyl pyrazole
Pyrazole aldehyde of type (I) was prepared by the action of DMF and POCl3 on
phenylhydrazone of 3-acetyl pyridine.
Type  (I)
N
N
N
CHO
2SECTION–II     :  Synthesis and biological evaluation of 1-Aryl-3-(1’,N-phenyl–
                              3’-β-pyridyl-pyrazol-4’-yl)-2-propen-1-ones
The chalcone derivatives of type (II) have been prepared by the condensation
of 1,N-phenyl-3-β-pyridyl-4-formyl pyrazole with different aryl ketones in presence
of  40% NaOH.
SECTION–III     :  Synthesis  and biological evaluation of 1,N-Phenyl-3-aryl-5
           (1’,N-phenyl-3’-β-pyridyl-pyrazol-4’-yl)-pyrazolines
The pyrazoline derivatives of type (III) have been prepared by the reaction of
type (II) with phenyl hydrazine in presence of basic catalyst like piperidine.
Type  (II) R=Aryl
Type  (III) R=Aryl
N
N
N
O
R
N
N
N
N
N
R
3
PART-II : STUDIES ON PYRIMIDINES
Pyrimidine derivatives have been reported to possess various biological activities
like antitubercular, antifungal, herbicidal, diuretic etc. Led by these considerations, it
was contemplated to synthesise some pyrimidine derivatives which have been described
as under.
SECTION–I     :     Synthesis  and biological evaluation  of  6-Aryl-4-(1’,N-
phenyl-3’-β-pyridyl-1H-pyrazol-4’-yl)-2,3-dihydropyrimidine-
2-thiones
Thiopyrimidines of type (IV) have been synthesized by the condensation of
chalcones of type (II) with thiourea in presence of alcoholic KOH.
SECTION–II  :     Synthesis and biological evaluation of 6-Aryl-4-(1’,N-phenyl-
      3’-β-pyridyl-1H-pyrazol-4’-yl)-2,3-dihydropyrimidine-2-ones
Type  (IV) R=Aryl
Type  (V) R=Aryl
N
N
N
N
N
H
R
S
N
N
N
N
N
H
R
O
4Pyrimidinones of type (V) have been synthesized by the condensation of chalcones
of type(II) with urea in presence of alcoholic KOH.
PART-III : STUDIES ON CYANOPYRANS
Cyanopyran derivatives have been reported to possess various pharmacological
activities such as antibacterial, antifilarial, antifungal, anticoagulant etc. Keeping this in
view to achieve better potency different types of cyanopyran derivatives have been
described as under.
SECTION–I    :    Synthesis and biological evaluation of 2-Amino-6-Aryl-3-cyano-
                          4-(1’,N-phenyl-3’-β-pyridyl-pyrazol-4’-yl)-4H-pyrans
Cyanopyrans of type (VI) have been synthesized by the condensation of chalcones
of type (II) with malononitrile in pyridine.
PART-IV   : STUDIES ON BARBITONES
Barbitones plays a vital role owing to their wide range of biological activities like
antitumor, antiinflammatory, antitubercular and antidiabetic etc. Synthesis of some novel
barbitone derivatives have been undertaken in order to assess their pharmacological
profile, which have been described under.
Type  (VI)   R=Aryl
N
N
N
O
R
NH2
CN
5
SECTION–I     :  Synthesis and biological evaluation of 5-[1-Aryl-3-(1’,N-phenyl-
       3’-β-pyridyl-1H-pyrazol-4’-yl)-prop-2-enylidene]pyrimidine-
                          2,4,6 (1H,3H,5H)-triones
Barbitone derivatives of type (VII) have been prepared by the condensation of
type(II) with barbituric acid.
PART-V   : STUDIES ON AMINOPYRIMIDINES
It has been reported that pyrimidine derivatives are associated with various
biological activities like antifungal, antitubercular, antibacterial, herbicidal etc. These
valid observations led us to synthesise aminopyrimidine derivatives which have been
described as under.
SECTION–I     :  Synthesis  and  biological  evaluation  of  2-Amino-4-aryl-6-
       (1’,N-phenyl-3’-β-pyridyl-1H-pyrazol-4’-yl)pyrimidines
Type  (VIII)       R=Aryl
Type  (VII) R=Aryl
N
N
N
NHNH
R
O
O
O
N
N
N
N
N
R
NH2
6The compounds of type (VIII) have been synthesized by the condensation of
type (II) with guanidine hydrochloride in basic media.
PART-VI   : STUDIES ON CYANOPYRIDINES
Cyanopyridine plays a vital role owing to their wide range of biological activities
such as antihypertensive, antibacterial, antidiabetic and anticholestemic. They have been
also used as dyes for cotton and polyester fabrics, it appeared of interest to design and
synthesise cyanopyridine derivatives, which have been described as under.
SECTION–I     :  Synthesis and biological  evaluation  of 2-Amino-3-cyano-4-
                           (1’,N-phenyl-3’-β-pyridyl–pyrazol-4’-yl)-6-aryl-pyridines
2-Amino-3-cyanopyridines of type(IX) have been under taken by the
condensation of chalcones of type(II) with ammonium acetate and malononitrile.
PART-VII   : STUDIES ON THIOSEMICARBAZONES
The study of thiosemicarbazone as valuable drug for the diseases like tuberculosis,
cancer, diabetes, malaria and leprosy is well known. In view of these facts, it was
contemplated to synthesise thiosemicarbazone derivatives which have been described
as under.
  Type  (IX)    R=Aryl
N
N
N
N
R
NH2
CN
7SECTION–I     :  Synthesis and biological evaluation of 1-Aryl-3-(1’,N-phenyl-
        3’-β-pyridyl-pyrazol-4’-yl)-2-propene-1-thiosemicarbazones
The thiosemicarbazones of type(X) have been prepared by the condensation of
chalcones of type (II) with thiosemicabazide.
SECTION–II     :  Microwave induced an expenditous synthesis of 1-Aryl-3-
    (1’ ,N-phenyl-3’-β-pyridyl-pyrazol-4’-yl) -2-propene-1-
      thiosemicarbazones
In recent years, MORE (Microwave Induced Organic Reaction Enhancement)
technique has become very popular due to substantial reduction in reaction time,
operational simplicity and formation of cleaner reaction products. Keeping these facts in
view, we have synthesised thiosemicarbazone derivatives using microwave irradiation.
Type  (X) R=Aryl
   Type  (X)        R=Aryl
N
N
N
N
R
NH
NH2 S
N
N
N
N
R
NH
NH2 S
8The thiosemicarbazones of type(X) have been prepared using microwave
irradiation of chalcones of type (II) with thiosemicabazide.
 [B]  STUDIES ON PYRAZOLES
Pyrazole derivatives are associated with broad spectrum of pharmacological
activities like antitubercular, antimicrobial, hypnotics, antiinflammatory, antitumor, plant
growth regulators and are also used as herbicidal and insecticidal.
Looking to the diversified biological activities, it appeared of interest to synthesise
some acetonitrile, azomethine and thiazolidinone.
PART-VIII   : STUDIES ON α-ARYLAMINONITRILES
Nitriles have been reported to be active as antibacterial, antifungal, antipyretic
and antimalarial etc. In order to achieve better biological activity, we have synthesised
some new nitrile derivatives bearing pyrazoline nucleus, which is described as under.
SECTION–I     :  Preparation and biological evaluation of α-Arylamino-1,N-
       phenyl-3-β-pyridyl-pyrazol-4-yl-acetonitriles
Nitriles of type(XI) have been synthesized by the condensation of different
aromatic amines with type(I) by using potassium cyanide in presence of glacial acetic
acid at 0-5o C.
Type  (XI)          R=Aryl
N
N
N
NH
R
N
9PART-IX   :  STUDIES ON N-ARYL-1,N-PHENYL-3-β-PYRIDYL-4-YL-
         AZOMETHINES
Azomethine derivatives represent one of the modest classes of compounds
possessing wide range of therapeutic activities, such as antimicrobial, antimalarial,
antibacterial. With a view to getting better therapeutic agents and to evaluate its
pharmacological profile, different type of azomethine derivatives have been prepared,
and reduction as under.
SECTION–I : Synthesis  and  biological  evaluation  of  N-Aryl-1,N-phenyl-3-β-
   pyridyl-4-yl-azomethines
The azomethines of type (XII) have been prepared by the condensation of type
(I) with different aromatic amines.
SECTION–II :  Synthesis and biological evaluation of 4-Arylaminomethyl
     -3-β-pyridyl-1,N-phenylpyrazoles
Type  (XIII)      R=Aryl
Type  (XII)        R=Aryl
N
N
N
N
R
N
N
N
NH
R
10
The compounds of type (XIII) have been prepared by the reaction of compounds
of type (XII) with an. NaBH4.
PART-X   : STUDIES ON THIAZOLIDINONES
Compounds bearing thiazolidinone moiety are endowed with a variety of biological
activities such as antimicrobial, CNS depressant, antitubercular, sedative, anticonvulsant
etc. With a view to supplement these valid observations it was contemplated to synthesise
some 4-thiazolidinone derivative which have been described in following sections.
SECTION-I     :  Synthesis   and   biological    evaluation   of   2-Arylimino-5(H)-
                          4-thiazolidinones
The thiazolidinones of type (XIV) have been prepared by the action
monochloroacetic acid and sodium acetate in glacial acetic acid on thiourea derivatives
of different aromatic amine.
SECTION-II   :  Synthesis   and   biological   evaluation   of  2-Arylimino-5-(1’,N-
      phenyl-3’-β-pyridyl-pyrazol-4’-yl-methino)-4-thiazolidinones
Type  (XV)     R=Aryl
Type  (XIV) R=Aryl
N
O
NH
S
R
N
N
N
N
H
S O
NR
11
The thiazolidinones of type (XV) have been prepared by condensation of 1,N-
phenyl-3-β-pyridyl-4-formyl pyrazole moiety with different type (XIV) in glacial acetic
acid.
The constitution of newly synthesised compounds have been characterized using
elemental analyses, Infrared and 1H nuclear magnetic resonance spectroscopy and further
supported by mass spectrometry. Purity of all the compounds have been checked by
thin layer chromatography.
In Vitro study on multiple biological activities:
(1) All the compounds have been evaluated for their antibacterial activity towards
Gram positive and Gram negative bacterial strain and antifungal activity towards
Aspergillus Niger at a concentration of 40 ì g. The biological activity of the
synthesized compounds has been compared with standard drugs.
(2) Selected compounds have been evaluated for their in vitro biological assay like
antitubercular activity towards a strain of Mycobacterium tuberculosis H37RV
at a concentration of 6.25 ì g/ml using Rifampin as standard drug, which have
been tested at Tuberculosis Antimicrobial Acquisition Coordinating Facility
(TAACF), Alabama, U.S.A.
STUDIES ON
HETEROCYCLIC COMPOUNDS
OF THERAPEUTIC IMPORTANCE
12
INTRODUCTION
Heterocyclic chemistry has seen unparalled progress owing to their wide natural
occurance, specific chemical reactivity and broad spectrum utility.
The variety of heterocyclic compounds is enormous, their chemistry is complex
and synthesizing them requires great skill. Among large number of heterocycles found in
nature, nitrogen hetero cycles are the most abundant than those containing oxygen or
sulfur owing to their wide distribution in nucleic acid instance and involvement in almost
every physiological process of plants and animals.
Most of the alkaloids which are nitrogenous bases occuring in plants and many
antibiotics including penicillin and streptomycin have also heterocyclic ring system. Many
natural pigments such as indigo, haemoglobin and anthocyanin are heterocycles. Most
of the sugars are their derivatives including Vitamin C for intance, exist largely in the
form of five membered. Vitamin B6 (Pyridoxine) is a derivative of pyrimidine essential in
aminoacid metabolism.Important drugs, poisons and medicines (both natural and
synthetic) such as sulphathiazole, pyrenthrin, rotenmone, strychnine, reserpine, certain
of the antihistaminics, the ergot alkaloids caeffine, cocaine, barbiturates, etc. are
heterocyclic compounds.
Heterocyclic compounds have great biological significance because :
1.    They have a specific chemical reactivity.
2.    They resemble essential metabolism and can also provide false synthons in
       biosynthetic process.
3.    They fit receptors and block their normal working.
4.    They provide convenient building blockers to which biologically active
       substituents can be attached.
The interesting biological activities of heterocycles have stimulated considerable
research work in recent years including to the synthetic utility.
13
Heterocyclic compounds can be synthesised by cyclisation reactions
(accompanied by elemination of small molecules), addition reactions (adduct formation),
ring transformation reactions or replacement involving groups. Formation of heterocycle
from acyclic compounds alters the reactivity. Piperidine is reactive than ethyl propylamine
due to the reduction in steric incumbrance of the nitrogen lone pair.
AIMS AND OBJECTIVES
In the pharmaceutical field, there is a need for new and novel chemical inhibitors
of biological functions. Our efforts are focused on the introduction of chemical diversity
in the molecular frame work in order to synthesising pharmacologically interesting
heterocyclic compounds of widely different composition.
During the course of research work looking to the applications of heterocyclic
compounds, several entities have been designed, generated and characterised using
spectral studies. The aims and objectives of the work carried out are as under.
1. To synthesise pharmacologically active entities like pyrazolines, oxopyrimidine,
thiopyrimidine, cyanopyran barbitones, aminopyrimidine, cyanopyridine, and
thiosemicarbazones, acetonitrile, azomethine and thiazolidinone bearing 1,N-
Phenyl-3-â-pyridyl pyrazole nucleus.
2. To characterise these products for structural elucidation using spectroscopic
techniques like IR, PMR and Mass spectral studies.
3. To check the purity of all compounds using thin layer chromatography.
4. To evaluate these new products for better drug potential against different
strains of bacteria, fungi and for antitubercular activity.
The research work is presented as studies on [A] Chalcones and [B]
Pyrazoles.
14
In a programmed research directed towards the construction of therapeutically
active new heterocycles bearing 1,N-Phenyl-3-â-pyridyl pyrazole nucleus has been
investigated in following parts.
[A]   STUDIES ON CHALCONES
PART - I : STUDIES ON PYRAZOLINES
PART - II : STUDIES ON PYRIMIDINES
PART - III : STUDIES ON CYANOPYRANS
PART - IV : STUDIES ON BARBITONES
PART - V : STUDIES ON AMINOPYRIMIDINES
PART - VI : STUDIES ON CYANOPYRIDINES
PART - VII : STUDIES ON THIOSEMICARBAZONES
[B]   STUDIES ON PYRAZOLES
PART - VIII : STUDIES ON α-ARYLAMINONITRILES
PART - IX : STUDIES ON N-ARYL-1,N-PHENYL -3-â-PYRIDYL-PYRAZOL-
  4-YL-AZOMETHINES
PART - X : STUDIES ON THIAZOLIDINONES
    [A]
STUDIES ON
CHALCONES
15
INTRODUCTION
The chemistry of chalcones have generated intensive scientific studies throughout
the world, specially interesting for there their biological and industrial applications.
Chalcones are coloured compounds because of the presence of the chromophore and
auxochromes. They are known as benzalacetophenones or benzylidene acetophenones.
Kostanecki and Tambor1 gave the name Chalcone.
Chalcones are characterized by their possession of a structure in which two
aromatic rings A and B are linked by an aliphatic three carbon chain.
(I)
The alternative names given to chalcones are phenyl styryl ketones,
beanzalacetophenone, β-phenyl acrylphenone, γ-oxo-α,γ-diphenyl-α-propylene and α-
phenyl-β-benzoethylene.
SYNTHETIC ASPECT :
A considerable variety of methods are available in literature for the synthesis of
chalcones. The most convenient method is the one, that involves the  Claisen-Schimidt
condensation of equimolar quantities of an aryl methyl ketones with arylaldehyde in
presence of alcoholic alkali.2
Several condensing agents used are alkali of different strength3,4 hydrochloric
acid,5,6 phosphorous oxychloride,7 piperidine,8 anhydrous aluminium chloride,9 boron
trifluoride,10 aqueous solution of borax,11 amino acids,12 perchloric acid13 etc.
MECHANISM :
Chalcone formation proceeds through Aldol type condensation and the process
is catalyzed by the presence of alkali.14 Following are the steps of the reaction
mechanism.
O
A B
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The intermediate Aldol type products formed readily undergoes dehydration even
under mild condition, particularly when R and R’ are aryl groups.
REACTIVITY OF CHALCONES :
The chalcones have been found to be useful for the synthesis of variety of
heterocyclic compounds are as under.
(a) Chalcones with monoethanolamine in ethanol gives 1,4-oxazipines.15
(b) Chalcones with 2-amino thiophenol in acetic acid produces 1,5-
thiazepines.16
(c) Chalcones on reaction with semicarbazide hydrochloride in ethanol affords
1-carboxamide pyrazolines.17
(d) Chalcones on reaction with 2-aminopyridine in glacial acetic acid affords
pyridopyrimidines.18
(e) Oxirane19 can be prepared by the reaction of chalcone with H2O2 in basic
media.
R' C
H
O
R' C
H
O-
+
R' C
H
O
+ + CH2CO-R R' C
H
O
CH2 C
O
R
R' C
H
O
CH2 C
O
R
-
+ H2O R' C
H
CH2 C
O
R
OH
+ OH-
R' C
H
CH2 C
O
R
OH
R' CH CH C
O
R H2O+
CH3COR + OH CH2COR H2O+--
-
-
-
(iv)
(i)
(iii)
(ii)
(v)
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(f) Cyanopyridone20 derivatives can be prepared by the condensation of
chalcone with ethyl cyanoacetate.
(g) Chalcones on reaction with barbituric acid gave barbitone21 derivatives.
(h) Chalcone gives imine derivatives with amine in presence of sulfuric acid as
catalyst.22
(i) Pyrazolines23 and its derivatives can be prepared by the condensation of
chalcones with hydrazine hydrate and acetic acid.
(j) Chalcones on condensation with malononitrile and ammonium acetate
yields 2-amino-3-cyano pyridines.24
(k) Isoxazoles25 can be prepared by the treatment of chalcones with
hydroxylamine hydrochloride and sodium acetate.
(l) Chalcones on condensation with malononitrile in pyridine forms 2-amino-
3-cyano-pyrans.26
(m) Chalcones on treatment with urea in presence of alkali  affords 2-
oxopyrimidines.27
(n) Chalcones on reaction with thiourea in presence of alkali/acid yields
2-thienopyrimidines.28
(o) Chalcones on treatment with guanidine hydrochloride in presence of
alkali affords 2-amino pyrimidines.29
(p) Chalcones react with P2S5 yielded 2-isothiazolidines.30
(q) Chalcones react with sodium nitrile in presence of glacial acetic acid in
ethanol produces 2-1H-pyrimidines.31
THERAPEUTIC INTEREST :
Chalcones are potential biocides, some naturally occurring antibiotics and amino
chalcones probably own their biological activity due to the presence of  α,β-unsaturated
carbonyl group. Few of them are as below.
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1. Antiallergic32
2. Carboxygenase inhibitor33
3. Antitumor34,35
4. Antimalarial36
5. Anticancer37
6. Antileishmanial38
7. Insecticidal39,40
8. Antiulcer41
9. Antiinflammatory42,43
10. Bactericidal44,45
11. Fungicidal46,47
12. Antiviral48
13. Anthelmintics49
Recently Ni Liming et. al.50 have synthesized chalcones and screened for their
antiinflammatory and cardiovascular activity. Kumar Srinivas et. al.51 have synthesized
chalcones as a antitumor agent. Ko Horng-Huey et. al.52 have prepared chalcones as
antiinflammatory agent. Nakahara Kazuhiko et. al.53 have synthesized chalcones as
carcinogen inhibitors. Antitubercular agents of chalcone derivatives have been prepared
by Lin Yuh-Meei et. al.54
Ezico et. al.55 have demonstrated that chalcone possess a valuable
antiproliferation activity both on sensitive cancereous cell and on cell which are resistant
to common chemotherapeutic drugs. Some of the chalcones have been  patented for
their use for treatment of glucoma56 and showed antifungal57,58 aldose reductase
inhibitors,59 anticancer60 and antimicrobial61,62 activities.
Das B. P. et. al.63 have found that chalcones possesses larvicidal properties.
Kim Min-Young et. al.64 have synthesized chalcones and tested for their matrix
metalloproteinase inhibitor activity. Satyanarayana M. et. al.65 have synthesized
chalcone derivatives as antihyperglycemic activity(II).
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Moreover, synthesis and antibacterial activity of substituted chalcone derivatives
have been reported by Modi et. al.66 and Attia A.67 V. Mudalir et. al.68 have prepared
phenoxychalcones and observed their insecticidal activity,  Kammei et. al.69 have
synthesized chalone derivatives having antitumor activity. De Vincenzo et. al.70 and Han
et. al.71 have reported chalcone derivatives for their antiinflammatory activity.
Aldose reductase inhibitor activity of chalcone derivatives have been reported
by Okuyama et. al.72 They are also associated with antitumor and antifungal activity as
reported by A. Tsotitns and coworkers.73 Antifeedant activity of chalcones have been
observed by Sharma and Sreenivasulu.74
Liu Mei et. al.75 have prepared antimalarial chalcones. Opletalova Veronika et.
al.76 have synthesized chalcones and screened as cardiovascular agents. Moreover, it
has been found that chalcone derivatives possesses nitric oxide inhibitor,77,78 anti
HIV79,80 and antiproliferative81,82 activities. Meng C. Q. et. al.83 discovered
some novel heteroaryl substituted chalcones as inhibitors of TNF-alpha-induced VCAM-
1 expression(III).
N
CH3
CH3
O
OH
O
R''
(II)
O
MeO
MeO
OMe
OMe
OMe
S
(III)
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Moreover, Khatib S. et. al.84 synthesized some novel chalcones as potent
tyrosinase inhibitors(IV). Ko H. H. et. al.85 have prepared some new chalcones for
potent inhibition of platelet aggregation. Ziegler H. L. et. al.86 reported some  chalcones
as antiparasitic. Go M. L. et. al.87 have described the synthesis and biological activities
of chalcones as antiplasmodial. Xue C. X. et. al.88 synthesized  chalcones as antimalarial
agents. Fu Y. et. al.89 have synthesized Licochalcone-A.
Furthermore, Alcaraz M. J. et. al.90 have described the role of nuclear  factor
kappaB and heme oxygenase-1 in the action of an anti-inflammatory chalcone derivative
in RAW 264.7 cells. Nerya O. et. al.91 have prepared some new chalcones as potent
tyrosinase inhibitors.
Sabzevari O. et. al.92 have constructed some new chalcone derivatives as
Molecular cytotoxic mechanisms of anticancer hydroxychalcones(V).
Recently, Ban H. S. et. al.93 have synthesized some novel chalcones as inhibition
of lipopolysaccharide-induced expression of inducible nitric oxide synthase and tumor
necrosis factor-alpha by 2'-hydroxychalcone derivatives in RAW 264.7 cells. Hollosy
F. et. al.94 have prepared some new chalcones as Plant-derived protein tyrosine kinase
inhibitors as anticancer agents.
O
OH
OH
OH
OH
(IV)
O
OOMe
OH
OMe
(V)
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These valid observation led us to explore chalcone chemistry by synthesizing
several derivatives like pyrazolines, oxopyrimidines, thiopyrimidines, cyanopyrans,
barbitones, aminopyrimidines, cyanopyridine and thiosemicarbazones bearing different
heterocyclic ring systems for medicinal value, in order to achieving better therapeutic
agents, this study described as under.
    PART - I
STUDIES ON
PYRAZOLINES
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INTRODUCTION
Amongst nitrogen containing five membered heterocycles, pyrazolines have
proved to be the most useful framework for biological activities, pyrazolines have
attracted attention of medicinal chemists for both with regard to heterocyclic chemistry
and the pharmacological activities associated with them. In 1967 Jacobe, reviewed the
chemistry of pyrazolines, which have been studied extensively for their biodyndmic
behaviour98 and industrial applications99.
SYNTHETIC ASPECT :
Different methods for the preparation of 2-pyrazoline derivatives documented in
literature are as follows.
1. 2-Pyrazolines can be constructed by the cyclocondensation of chalcones with
hydrazine hydrate100.
2. 2-pyrazolines can also be prepared by the condensation of chalcone dibromide
with hydrazines101.
3. 2-pyrazolines can be synthesised by the cycloaddition of diazomethane to
substituted chalcones102.
4. Dipolar cycloaddition of nitrilimines of dimethyl fumarate, fumaronitrile and the
N-aryl maleimides yields the corresponding pyrazolines103.
5. Epoxidation of chalcones have epoxy ketones which reacted with hydrazine and
phenyl hydrazine to givepyrazolines104.
Further more, B. Gyassi et. al.105 investigated the one pot synthesis of some
pyrazolines in dry media under microwave irradiation.  S. Paul et. al.106and Dandia
Anshu et. al.107 have also described the microwave assisted synthesis of 2-pyrazolines.
N
H
NR
R1
R
O
R1
+ NH2.NH2.H2O
N
H
N
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MECHANISM
The following mechanism seems to be operable for the condensation of chalcones
with hydrazine hydrate.108
      
R1R
O
NH2-NH
O-
C+
CH- RR1
NH
R2 NH2
( i ) proton transfer
( ii ) ketonisation
O
RR1
N
NH2R2
nucleophillic attack
intermolecular
N N
H
OH
RR1
R2
-H2O
N N
RR1
R2
R2
(II)(I) (III)
(IV)(V)
Nucleophilic attack by hydrazine at the β-carbon of the α,β-unsaturated carbonyl
system forms species (II), in which the -ve charge is mainly accomodated by the
electronegative oxygen atom.
Proton transfer from the nitrogen to -ve oxygen produces an intermediate enol
which simultaneously ketonises to ketoamine (III). Another intramolecular nucleophilic
attack by the primary amino group of ketoamine on its carbonyl carbon followed by
proton transfer from nitrogen to oxygen leads ultimately to carbonyl amine (IV). The
later with a hydroxy group and amino group on the same carbon lose water molecule to
yield the pyrazolines.
THERAPEUTIC IMPORTANCE
From the literature survey, it was revealed that 2-pyrazolines are better therapeutic
agents.
1. Analgesic108,109
2. Bactericidal110,111
3. Cardiovascular112
4. Diuretic113
5. Fungicidal114
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 6.  Herbicidal115
 7.  Hypoglycemic116
 8.  Insecticidal1117
 9.  Tranquilizer118
10. Antiallergic119
11. Anticonvulsant120,121
12. Antidiabatic122
13. Antiimplantation123
14. Antiinflammatory124
15. Antitumor125
16. Antineoplastic126
17. Antimicrobial127
S. S. Sonarc et. al.128 have synthesised-3-(2-acetoxy-4-methoxyphenyl)-5-
(substituted phenyl)-pyrazolines and tested their antimicrobial activity. H. H.Parekh129
et. al. have also synthesised some new pyrazolines as an antimicrobial agent. G. N.
Mishirika et. al.130 have also prepared 2-pyrazolines of salicyclic acid (II) possessing
antimicrobial properties.
Tunfawy, Atif and co-workers131 have patented 3-methyl-4'-(substituted
phenylazo)-pyrazol-5-ones as antibacterial agents.
Moreover F. Manna and co-worker132 have described 1-acetyl-5-(2'-
bromophenyl)-4,5-dihydro-3-(2'-hydroxyphenyl)-1H-pyrazolines and its derivatives
which acts as potent antiinflammatory, analgesic and antipyratic agents. Udupi R. H.
and Bhatt A. R.133 have reported the synthesis and biological activity of Mannich bases
of certain 1,2-pyrazolines. Nugent Richard134 investigated pyrazolines bis phosphonate
ester as novel antiinflammatory and antiarthritic agent.
Fuche Rainer et. al.135 have prepared some new 1H-pyrazoline derivatives and
reported them as pesticides. Furthermore, Tsubai et. al.136 have synthesised some new
(phenylcarbamoyl) pyrazolines as an insecticides and at 40% concentration shows 100%
mortality of spodopetra litura larve after seven drops.
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Moreover, T. M. Stivensen et. al.137have also investigated N-substituted
pyrazoline type insecticides. Tanka Katsohori138 have patented pyrazoline derivatives
as herbicides and Johannes et. al.139 as insecticides. Moritaz Z. and Hadol140 to
investigated a semi emperial molecular orbital study on the reaction of aminopyrazolinyl
azodye with singlet molecular oxygen.
Shivnanda M. K. and co-workers141 have prepared substituted pyrazolines and
reported their antibacterial activity. E. Palska et.  al.142 have prepared 3,5- diphenyl-
2-pyrazolines (I) and cited their antidepressant activity.
B. Shivrama et al.143,144 have synthesised pyrazolines as antibacterial agents.
Hiremath S. P. et. al.145 have synthesised pyrazolines as analgesics antiinflammatory
and antimicrobial agents. Malhotra V. et. al.146 have synthesised new pyrazolines as a
cardiovascular agents (II).
Almstead J. et. al.147 have prepared pyrazolines as vascularization agents. Guniz
Kuchkguzel et. al.148 have synthesised pyrazolines as a antimicrobial and anticonvalsant
agents. Gulhan T. Z. and co-workers149 have prepared pyrazolines as a hypotensive
agent. Shulabh Sharma et. al.150 have synthesised pyrazolines and tested their
antiinflammatory activity (III).
Ashok Kumar et.  al.151 have synthesised pyrazolines as anticonvulsant agents
(IV). Maurer Fritz et. al.152 have synthesised pyrazoles and screened for their pesticidal
activity.
(I)
(II)
R1 =H, Cl, Br, Me, MeO
R2 = H, Cl
R1, R2 = Aryl
N NH
R1
R2
OMe
OMe
NN
Ph R1
NH
S
R2
NH
N N
S
NH
NH
N
R
COCH3
O
O
S
N
H
N
H
N N COCH3
OCH3
(III) (IV)
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CONTRIBUTION FROM OUR LABORATORY
Parekh et. al.153 have prepared 1-Acetyl-5-aryl-3-[3,-(3,4-dihydro-2-methyl-
4-one-3-quinozalinyl)-phenyl]-2-pyrazolines which possess antimicrobial activity. Several
pyrazolines bearing thymol moiety were evaluated for their ability as potent antimicrobial
by Hansa Parekh et. al.154 Parekh and co-workers155 have prepared pyrazolines from
arsanilic acid for their antimicrobial activity. Parekh et. al.156,157 have synthesised and
reported the antimicrobial activity of pyrazolines.
Parikh et. al.158 have synthesised some antimicrobial pyrazolines. Parekh et.
al.159 have synthesised phenyl pyrazolines bearing quinoline (V) moiety and described
their antimicrobial activity. Parikh et. al.160 have synthesised and tested the antimicrobial
activity of p-(2',5'-dibromo benzene sulphonamido)-phenyl-5-aryl-1H/acetyl/phenyl-2-
pyrazolines (VI).
Recently, A. R. Parikh and co-workers have synthesised newer pyrazolines 161-
166 with variety of biological activity.
In view of therapeutic activities shown by pyrazolines, it was contemplated to
synthesise some new pyrazolines in search of agents possessing higher biological activity
with least side effect have been described as under.
SECTION-I    : SYNTHESIS AND BIOLOGICAL EVALUATION OF
1,N-PHENYL-3-β-PYRIDYL-4-FORMYL PYRAZOLE
SO2
NH
N N R1
R
Br
BrN
N
N
R
Ph
CH3 (V)
(VI)
R = Aryl, R1 = COCH3, Ph
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SECTION-II    : SYNTHESIS AND BIOLOGICAL EVALUATION OF 1-
ARYL-3-(1’,N-PHENYL-3’-β-PYRIDYL-PYRAZOL-4’-
YL)-2-PROPEN-1-ONES
SECTION - III: SYNTHESIS AND BIOLOGICAL EVALUATION OF
1,N-PHENYL-3-ARYL-5-(1',N-PHENYL-3'-β-PYRIDYL-
PYRAZOL-4’-YL)-PYRAZOLINES
28
SYNTHESIS AND BIOLOGICAL EVALUATION OF 1,N-PHENYL-3-β-
PYRIDYL-4-FORMYL PYRAZOLE
SECTION-I
Recently, much  interest has been focused on the synthesis and biodynamic
behaviour of pyrazole aldehyde and it is a good synthon for various heterocyclic rings.
With a view to obtaining compounds having better therapeutic activity, we have synthesised
1,N-Phenyl-3-β-pyridyl-4-formyl pyrazole by the condensation  of 3-Acetyl pyridine
phenyl hydrazone.
N
N
N
CHO
The constitution of the synthesised product has been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectoscopy. The mass
spectra of (1,N-Phenyl-3-β-pyridyl-4-formyl pyrazole) give m/z = 249 (recorded on
Page No. 32). The fragmentation is also explained (Page No. 32).
Type - (I)
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N
N
N
CHO
Vilsmeier-Haack
Formylation
NH
N
N
CH3
Cat. gla. CH 3COOH
Abs. C2H5OH
N
CH3
O
NH
NH2
+
REACTION SCHEME
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 Observed
Alkane C-H str. (asym.) 2923 2975-2925 95
-CH3 C-H str. (sym.) 2850 2880-2850  ,,
C-H i.p.def. (asym.) 1429 1470-1435  ,,
C-H o.o.p. def. (sym.) 1371 1390-1370  ,,
Aromatic C-H  str. 3141 3090-3030 96
C=C str. 1502 1540-1480  ,,
C-H i.p. (def.) 1101 1125-1090  ,,
C-H o.o.p. (def) 1051 1070-1000  ,,
Pyrazole C=N str. 1598 1610-1590 96
moiety C-N str. 1217 1230-1020  ,,
Αldehyde C=O str. 1678 1700-1640 95
Type        Ref.
        Reported
Frequency in cm-1 Vibration
Mode
Instrument  : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range : 4000-400 cm-1
(KBrDisc.)
 IR SPECTRAL STUDY OF 1,N-PHENYL-3-β-PYRIDYL-4-FORMYL PYRAZOLE
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1217.0
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N
N
N
CHO
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1 7.40-7.45 2H multiplet Ar-Hc,f     -
2 7.50-7.53 2H doublet Ar-Hbb’ Jbb’=6.9
3 7.79-7.82 2H doublet Ar-Haa’ Jji=7.95
4 8.24-8.28 1H multiplet Ar-Hg     -
5 8.57 1H singlet Ar-Hd     -
6 8.69-8.71 1H multiplet Ar-Hh     -
7 9.13 1H singlet Ar-He     -
8 10.06 1H singlet -CHO     -
Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of  protons
Multiplicity Inference    J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
 NMR SPECTRAL STUDIES OF  1,N-PHENYL-3-β-PYRIDYL-4-FORMYL PYRAZOLE
N
N
N
CHO
a
a'
b'
b
c
d
e
f
g
h
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N
N
N
CHO
m/z =249
N
N
N
CHO
NH
CH3
NH
N
N
CHO
m/z = 247 (m-2)
m/z = 77 (m-1)m/z = 133 (m-2)
m/z = 173 (m-1)
+
o
+
o
+
o
+
o
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 1,N-PHENYL-3-β-
PYRIDYL-4-FORMYL PYRAZOLE
[A] Synthesis of 3-Acetyl pyridine phenyl hydrazone
A mixture of phenylhydrazine (1.08 g, 0.01 M) and 3-acetylpyridine (1.2 g, 0.01
M) in absolute ethanol was refluxed in water bath for 12hrs. in the presence of  glacial
acetic acid (1 ml). The crude product was crystallised from absolute alcohol. Yield 85%;
m.p. 108oC; (Anal. calcd. for C13H13N3; Required: C, 73.91; H,6.20; N,19.89 %;
Found: C, 73.81; H, 6.11; N,19.78 %).
[B] Synthesis of 1-Phenyl-3-β-pyridyl-4-formyl  pyrazole
3-Acetyl pyridine phenyl hydrazone (0.844 g, 0.004 M) was added to Vilsmeier-
Haack reagent (prepared by dropwise addition of 1.2 ml POCl3 in ice cooled 10 ml
DMF) and refluxed for 5 hrs. The reaction mixture was poured on to crushed ice followed
by neutralization using sodium bicarbonate. Crude product was isolated and crystallized
from ethanol. Yield, 80%; m.p. 154oC; (Anal. calcd. for C15H11N3O; Required:
C,72.28; H,4.45; N,16.86 % Found : C,72.16 ; H,4.34; N,16.73%).
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SECTION - II
SYNTHESIS AND BIOLOGICAL EVALUATION OF 1-ARYL-3-(1’,N-PHENYL-
3’-β-PYRIDYL-PYRAZOL-4’-YL)-2-PROPEN-1-ONES
With the biodynamic activities of chalcones and it is a good synthon for various
heterocyclic rings, the interest has been focussed on the synthesis of new chalcones.
With a view to obtained compounds having better therapeutic activity, we have synthesized
1-Aryl-3-(1'N-phenyl-3'-β-pyridyl-pyrazol-4’-yl)-2-propen-1-ones by the condensation
of 1N-phenyl-3-β-pyridyl-4-formyl pyrazole with various aromatic ketones in presence
of catalyst of alkali.
The constitution of the synthesized products have been characterized by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy. The mass
spectra of 1-(p-Bromophenyl)-3-(1’,N-phenyl-3'-β-pyridyl-pyrazol-4’-yl)-2-propen-
1-one give m/z = 428 (recorded on Page No. 38). The fragmentation is also explained
(Page No. 39).
N
N
N
O
R
N
N
N
CHO
R CH3
O
40% KOH
Type - (II) R = Aryl
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Reaction Scheme
Type-(II) R = Aryl
N
N
N
O
R
N
N
N
CHO
R CH3
O
40% KOH
Vilsmeier-Haack
Formylation
NH
N
N
CH3
Cat. gla. CH3COOH
Abs. C2H5OH
N
CH3
O
NH
NH2
+
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 Observed
Alkane C-H str. (asym.) 2966 2975-2950 95
-CH3 C-H str. (sym.) 2877 2880-2860  ,,
C-H i.p.def. (asym.) 1436 1470-1435  ,,
C-H o.o.p. def. (sym.) 1384 1390-1370  ,,
Aromatic C-H  str. 3070 3090-3030 96
C=C str. 1502 1540-1480  ,,
C-H i.p. (def.) 1093 1125-1090  ,,
C-H o.o.p. (def) 1031 1070-1000  ,,
Pyrazole C=N str. 1596 1610-1590 96
moiety C-N str. 1215 1230-1020  ,,
α,β-unsaturated C=O str. 1660 1700-1640 95
ketone CH=CH str. 1502 1644-1618  ,,
C-H wag. 979 980-965  ,,
Halogen C-Cl str. 686 600-800  ,,
Type        Ref.
        Reported
Frequency in cm-1 Vibration
Mode
Instrument  :    SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range : 4000-400 cm-1(KBr disc.)
20.0
30.0
40.0
50.0
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70.0
80.0
90.0
100.0
%T
500.0750.01000.01250.01500.01750.02000.03250.0
1/cm
 412.7
 540.0
 669.3
 686.6
 729.0
 754.1
 817.8
 873.7
 954.7
 979.8
1010.6
1031.81064.6
1093.6
1174.6
1215.1
1288.4
1332.7
1361.7
1384.8
1415.7
1436.9
1502.41529.4
1564.2
1596.9
1660.6
2877.6
2916.2
2966.3
3070.5
3369.4
N
N
N
O
Cl
 IR SPECTRAL STUDY OF 1-(p-CHLOROPHENYL)-3-[1',N-PHENYL-3'-β-PYRDIYL-
 PYRAZOL- 4'-YL]-2-PROPEN-1-ONE
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Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of  protons
Multiplicity Inference    J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
 NMR SPECTRAL STUDIES OF  1-(p-CHLOROPHENYL)ARYL-3-[1' ,N-
 PHENYL-3'-β-PYRDIAYL-PYRAZOL- 4'-YL]-2PROPEN-1-ONE
1 7.31-7.36 1H doublet Vin.Hm Jml=15.6
2 7.41-7.47 4H multiplet Ar-Ha,a’,c,h     -
3 7.52-7.53 2H doublet Ar-Hdd’ Jdd’=7.52
4 7.79-7.81 2H doublet Ar-Hbb’ Jbb’=8.1
5 7.89-7.92 2H doublet Ar-Hee’ Jee’=8.6
6 7.87-7.92 1H doublet Vin.Hl Jlm=15.5
7 8.0-8.3 1H doublet Ar-Hj Jjk=7.93
8 8.39 1H singlet Ar-Hf     -
9 8.70-8.72 1H doublet Ar-Hk Jkj=6.00
10 8.98 1H singlet Ar-Hg     -
N
N
N
O
Cl
e
d
c
d'
e'
h
g
j
f a
a'
b
b'
k
l
i
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EXPANDED AROMATIC REGION
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O
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N
N
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N
N
CH3
CH2
O
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N
N
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N
N
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N
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N
CH3
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ANTIMICROBIAL ACTIVITY
Method : Cup-Plate97
Gram positive bacteria : B. cocous and B. subtillus
Gram negative bacteria : Proteus vulgaris
Escherichia coli
Fungi : Aspergillus niger
Concentration : 40 mg
Solvent : Dimethyl formamide
Standard drug : Amoxycillin, Benzoylpenicillin,
Ciprofloxacin, Erythromycin, Greseofulvin.
The antimicrobial activity was compared with standard drugs viz. Amoxycillin,
Benzoylpenicillin, Ciprofloxacin, Erythromycin, and antifungal activity was compared
with viz Greseofulvin. The zone of inhibition measured in mm.
ANTITUBERCULAR ACTIVITY
The antitubercular activity was carried out at Tubrerculosis Antimicrobial
Acquisition and Co-ordinating Facility (TAACF) U.S.A.
Method : BACTEC 460 Radiometric system.
Bacteria : Mycobacterium tuberculosis H37Rv
Concentrtion : 6.25 mg/ml.
Standard drug : Rifampin
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 1-ARYL-3-(1’,N-PHENYL-
3’-β-PYRIDYL-PYRAZOL-4’-YL)-2-PROPEN-1-ONES
[A] Synthesis of 1,N-Phenyl-3-β-pyridyl-4-formyl  pyrazole
See part-I, Section -I(B).
[B] Synthesis of 1-(p-Tolyl)-3-(1',N-phenyl-3'-β-pyridyl-pyrazol-4’-yl)-2-
propen-1-one
To a well stirred solution of  1,N-Phenyl-3-β-pyridyl-4-formyl pyrazole  (2.49
g, 0.01 M), p-Methylacetophenone (1.2 g, 0.01 M) in ethanol  (25 ml) and 40% NaOH
was added till the solution was basic. The reaction mixture was stirred for 24 hrs. The
contents were poured on to crushed ice, acidified, filtered and crystallised from ethanol.
Yield 75%;  m.p. 128oC.(Anal calcd. for C24H19N3O Found: C, 71.99; H, 4.68; N,
10.42; Required : C, 72.09; H, 4.54; N, 10.51%).
TLC solvent system : Acetone : Benzene (1: 9).
Similarly other substituted chalcones have been prepared.  The physical data are
recorded in Table No. 1.
[C] Antimicrobial activity of 1-Aryl-3-(1’,N-phenyl-3’-β-pyridyl-
pyrazol-4’-yl)-2-propen-1-ones
All the products have been evaluated by antimicrobial activity as described under.
(a) Antimicrobial activity
It was carried out by cup-plate diffusion method which has been described as
under.
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(I) Antibacterial activity
The purified products were screened for their antibacterial activity. The nutrient
agar broth prepared by the usual method was inoculated aseptically with 0.5 ml of 24
hrs. old subcultures of B. cocous, B. subtillus, E. coli, P. vulgaris in separate conical
flasks at 40-50oC and mixed well by gentle shaking. About 25 ml content of the flast
were poured and evenly spread in a pertidish (13 cm in diameter) and allowed to set for
2 hrs. The cup (10 mm in diameter) were formed by the help of borar in agar medium
and filled with 0.04 ml (40 mg) solution of sample in DMF.
The plates were incubated at 37oC for 24 hrs. and the control was also maintained
with 0.04 ml of DMF in a similar manner and the difference zones of inhibition of the
bacterial growth with that of solvent were measured in millimeter and are recorded in
graphical chart no.1.
(II) Antifungal activity
A. Niger was employed for testing antifungal activity using cup-plate method.
The culture was maintained on Sabouraud's agar slants. Sterilised Sabouraud's agar
medium was inoculated with 72 hrs. old 0.5 ml of suspension of fungal spores in a
separate flask. About 25 ml of the inculated medium was evenly spreaded in a petridish
and allowed to set for two hrs. The cups (10 mm in diameter) were punched. The plates
were incubated at 30oC for 48 hrs. After the completion of incubation period, the zones
of inhibition of growth in the form of diameter in mm was measured Along the test solution,
in each petridish one cup was filled up with solvent which acts as control. The zones of
inhibition are recorded in graphical chart no.1.
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(b) Antitubercular Activity
The antitubercular evaluation of the compounds was carried out at Tuberculosis
Antimicrobial Acquisition and Co-ordinating Facility (TAACF), U.S.A. Primary screening
of the compounds for antitubercular activity have been conducted at 6.25 mg/ml towards
Mycobacterium Tuberculosis H37Rv in BACTEC 12B medium using the BACTEC
460 radiometric system. The compounds demonstrating atleast > 90%. inhibition in the
primary screen have been retested at lower concentration towards Mycobacterium
Tuberculosis H37Rv  to determine the actual minimum inhibitory concentration (MIC)
in the BACTEC 460.
The antitubercular activity data have been compared with standard drug Rifampin
at 0.25 mg/ml concentration and it showed 98% inhibition. The data for % inhibition
ware recorded in Table No. 1(a) onwards.
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SECTION - III
SYNTHESIS AND BIOLOGICAL EVALUATION OF 1,N-PHENYL-3-ARYL-5-
(1',N-PHENYL-3'-β-PYRIDYL-PYRAZOL-4’-YL)-PYRAZOLINES
Looking to the interesting therapeutic activities of pyrazolines, it was considered
worthwhile to synthesise compounds bearing 1,N-Phenyl-3-β-pyridyl-4-formyl pyrazole
moiety linked to the pyrazoline of type- (III) which have been prepared by the action of
1-aryl-3-(1',N-phenyl-3'-β-pyridyl-pyrazol-4’-yl)-2-propen-1-ones   with phenyl
hydrazine in presence of piperidine.
N
N
N
N
N
R
N
N
N
O
R
piperidine
Ph.NH.NH 2
The constitution of the synthesised products have been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy and mass
spectrometry also. The mass spectra of 1,N-Phenyl-3-(p-tolyl)-5-(1',N-phenyl-3'-β-
pyridyl-pyrazol-4’-yl)-pyrazoline give m/z = 455 (recorded on Page No. 50). The
fragmentation is also explained (Page No. 51).
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger  at a concentration of 40 mg/ml. The biological
activities of synthesised compounds were compared with standard drugs.
Type - (III) R = Aryl
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 Observed
Alkane C-H str. (asym.) 2923 2975-2920 95
-CH3 C-H str. (sym.) 2852 2880-2850  ,,
C-H i.p.def. (asym.) 1411 1470-1435  ,,
C-H o.o.p. def. (sym.) 1384 1390-1370  ,,
Aromatic C-H  str. 3078 3090-3030 96
C=C str. 1502 1540-1480  ,,
C-H i.p. (def.) 1097 1125-1090  ,,
C-H o.o.p. (def) 839 835-810  ,,
Pyrazole C=N str. 1600 1610-1590 96
moiety C-N str. 1222 1230-1020  ,,
Pyrazoline C-N str. 1097 1230-1020  ,,
C=N str. 1600 1650-1550  ,,
Halide C-Cl str. 756 600-800 95
Type     Ref.
        Reported
Frequency in cm-1 Vibration
Mode
Instrument  :  SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range : 4000-400 cm-1
(KBr disc.)
IR SPECTRAL STUDY OF 1,N-PHENYL-3-(p-CHLOROPHENYL)-5-(1' ,N-
PHENYL-3'-β-PYRIDYL-PYRAZOL-4’-YL)-PYRAZOLINE
N
N
N
N
N
Cl
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Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of protons
Multiplicity Inference    J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
PMR SPECTRAL STUDY OF  1,N-PHENYL-3-(p-TOLYL)-5-[1',N-PHENYL-3'-
β-PYRIDYL-PYRAZOL-4’-YL]-PYRAZOLINE
N
N
N
N
N
CH3
ij
k
l m
n
q
h
a'
a
b'
b
HX
HA HB
c
d
e
f
g
o
p
1 2.4 3H        singlet Ar-CH3        -
2 3.00-3.09 1H        quartet CHB        -
3 3.45-3.54 1H        quartet CHA        -
4 5.08-5.18 1H         triplet CHX        -
5 7.18-7.20 2H        doublet Ar-CHa,a’       7.8
6 7.25-7.32 1H        doublet Ar-CHp       7.5
7 7.42-7.48 3H         multiplet Ar-CHf,d,q        -
8 7.55-7.57 4H         multiplet Ar-CHj,l,g,c        -
9 7.63 1H         triplet Ar-CHk        -
10 7.73-7.71 2H        doublet Ar-CHb,b’       8.1
11 7.79-7.82 1H         triplet Ar-CHe        -
12 8.05-8.09 3H         multiplet Ar-CHi,m,o        -
13 8.61-8.63 1H        doublet Ar-CHn       4.32
14 8.96 1H        singlet Ar-CHh        -
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EXPANDED AROMATIC REGION
N
N
N
N
N
CH3
ij
k
l m
n
q
h
a'
a
b'
b
HX
HA HB
c
d
e
f
g
o
p
N
N
N
N
N
CH3m/z = 455
51
N
N
N
N
N
CH3
N
N
NH
N
N
CH3
N
N
N
N
CH3
455
NH
N
N
CH3
N
N
CH3
NH
N
N
NH
N
N
N
N
N
CH3
NH
CH3
NH2
CH3
CH3
CH3
+
o
+
o
+
o
+
o
+
o
+
o
+
o
+
o
+
o
+
o
+
o
BASE PEAK
m/z = 118 (m+2)
m/z = 261 (m+1)
m/z = 221
m/z = 246 (m+2)
m/z = 261 (m+2)
m/z = 376 (m+2)
m/z =350 (m+2)
m/z = 91 (m+2)
m/z = 379
m/z = 105 (m+2)
m/z = 135
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 1,N-PHENYL-3-ARYL-5-
(1',N-PHENYL-3'-β-PYRIDYL-PYRAZOL-4’-YL)-PYRAZOLINES
[A] Synthesis of 1,N-Phenyl-3-β-pyridyl-4-formyl  pyrazole
See part-I, Section -I(B).
[B] Synthesis of 1-(p-Anisyl)-3-(1',N-phenyl-3'-β-pyridyl-pyrazol-4’-yl)-2-
propen-1-one
See Part-I, Section-II (B).
[C] Synthesis of 1,N-Phenyl-3-(p-anisyl)-5-(1',N-phenyl-3'-β-pyridyl-
pyrazol-4’-yl)-pyrazoline
To a mixture of 1-(p-Anisyl)-3-(1’,N-phenyl-3’-β-pyridyl-pyrazol-4’-yl)-2-
propen-1-one (3.81 g, 0.01M) in 25 ml of  absolute alcohol  add phenyl hydrazine
(1.08g, 0.01M) was added in the presence of basic catalyst like piperidine and refluxed
for 12 hrs. at 70oC. The reaction product was poured into ice. The product was isolated
and crystallised from ethanol Yield 57%, m.p. 232oC (C30H25N5O; Found : C, 79.04%;
H, 5.50%; N, 14.82%; Requires : C, 79.10%; H, 5.53%; N, 14.85%).
Similarly other substituted pyrazolines have been prepared. The physical data
are recorded in Table No. 2.
[D] Antimicrobial activity of 1,N-Phenyl-3-aryl-5-(1',N-phenyl-3'-β-pyridyl-
pyrazol-4’-yl)-pyrazolines
All the products have been evaluated by antimicrobial activity as described  in
Part-I, Section -II(C). The zone of inhibition of the test solutions are recorded in Chart
No. 2.
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    PART - II
STUDIES ON
PYRIMIDINES
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INTRODUCTION :-
Pyrimidine derivatives like uracil(I), thymine(II) and cytosin(III) occur widely in
nature showing remarkable pharmaceutical importance because of their diverse biological
activities. Several analoges of nucleic acids have been used as compounds that interfere with
the synthesis and fuctioning of nucleic acids, an  example is fluorouacil which has been used
in the cancer treatment.
                          
NH
N
H
O
NH
N
H
CH3
O
O
N
N
H
NH2
O
Pyrimdine ring carrying various substituents may be built up from two or three
aliphatic fragments of other synthesis which are complimentary rather than
alternative to it. Despite considerable localisation of π-electrons, at the nitrogen atom
of oxopyrimidine and the sulphur atom of thiopyrimidine, the ring system is still
sufficiently aromatic to possess substantial stability.
SYNTHETIC ASPECTS :-
Popular methods for the preparation of pyrimidine derivatives have been reported
by synthesis from a cyclic precursors, which have been described under the
following synthesis.
1. Tauki Aaruki and co-workers 167 have prepared oxopyrimidine derivatives by
treatment with urea in alcoholic KOH.
2. Hussain Ali Saleiman et. al.168 have prepared oxoyrimidine derivatives(IV) by
using urea in alcoholic KOH.
(IV)
(I) (II) (III)
N
N N
RO
CH3
Alco.KOH
Urea
N
N N
CH3
NH NH
R
O
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3. By the condensation  of  â-keto ester with thiourea and aldehyde169-170.
4. Wang Jinjum171 have prepared some new benzo[c] pyrano[4,3-d] pyrimidine
derivatives(V).
MECHANISM :
The reaction proceeds through conjugated addition of thiourea or urea to
the α,β-unsaturated system. The bond formation take place between N-atom of
 thiourea or urea and C-atom of chalcone.
(V)
R = Ph, 4-ClC6H4,
      3-OCH3C6H4
X = “O”  and “S”
NHNH
R
X
OH
O
R
NH2
X
NH2
CH3OH, H
RR'
O
NH2
X
NH NH2
X
NH
RR'
O
NH2
X
NH
RR'
O
H
R
NH
XN
HO
H
R'
R
NH
XN
HHO
H
R'
R
N
XN
H
R'
H H
R
N
XN
H
R'
_
H
+
-H2O
.. _ .. ..
H
+
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In the first step migration of electron takes place due to the more electronegativity
of O-atom than C-atom. So carbon has positive charge while nitrogen atom looses proton
so it aquires negative charge, with simultaneous removal of water.
THERAPEUTIC IMPORTANCE
Pyrimidine derivatives have proven to be of great importance in exhibiting and
enhancing the bilogical activities as shown under.
1.  Antimalarial172
2.  Antithyroid173
3.  Anticancer174
4.  Antiinflammatory and analgesic175-177
5.  Antineoplastic178,179
6.  Antiviral and antitumor180,181
7.  Anti AIDS182
8.  Antimicrobial183
9.  Anticytotoxic184
10.  Herbicidal185,86
J. Lewis187 have prepared oxo-pyrimidines and found to be active as bactericidal
and antiviral, H. Junek and co-workers188 have prepared pyrimidines (VI) which were
found to possess antiviral activity.
Baldev Kumar et. al.189 have prepared some new oxopyrimidine derivatives
(VII) and reported them as potent calcium channel blockers.  Abd. EL-Galil and M.
Abdulla190 have synthesised  some fused steroidal oxopyrimidine derivatives (VIII)
and reported them as androgenic anabolic agent as well as antiinflammatory agent.
(VI)
N
N
N
NH2
COOC2H5
R
O
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N
H
NH
Ar
COOEt
MeO NH
NH
Cl
X
CH3
CH3
OH
Erker T. et. al.191 have prepared thiopyrimidines which have been shown to
possess muscle relaxant activity. Breozowskii Z. 192 found thiopyrimidine as anti-HIV.
Nakatsuka M. et. al. 193 prepared thiopyrimidines active against inflammmation.
Abou EL-Fotooh et. al.194 prepared thiopyrimidine derivatives (IX) which showed
anticancer activity.
Pyrimidine derivatives have attracted us in view of their  great biological activity.
Taking this into considertion, the synthesis of some novel pyrimidines has been designed
which are described as under.
SECTION - I  : SYNTHESIS AND BIOLOGICAL EVALUATION OF
6-ARYL-4-(1’,N-PHENYL-3'-â-PYRIDYL-PYRAZOL-
4’-YL)-2,3-DIHYDROPYRIMIDINE-2-THIONES
(IX)
X = Cl, Br, I, 3,4-(OCH3)2
(VII) (VIII) X = O/S/NH
N NH
N
H
S
CH3
X
X
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SECTION - II : SYNTHESIS AND BIOLOGICAL EVALUATION OF
6-ARYL-4-(1’,N-PHENYL-3'-â-PYRIDYL-PYRAZOL-
4’-YL)-2,3-DIHYDROPYRIMIDINE-2-ONES
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SECTION - I
SYNTHESIS AND BIOLOGICAL EVALUATION OF 6-ARYL-4-(1’,N-
PHENYL-3'-â-PYRIDYL-PYRAZOL-4’-YL)-2,3-DIHYDROPYRIMIDINE-
2-THIONES
With a view to synthesising the compounds having better therapeutic activity the
pyrimidines of type (IV) have been prepared by the condensation of 1-Aryl-3-(1’,N-
phenyl-3’-â-pyridyl-pyrazol-4’-yl)-2-propen-1-one and thiourea  in presence of al. KOH
as catalyst as given  below.
The constitution of the synthesized products have been characterized by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy and further
supported by mass spectroscopy. The mass spectra of  6-(p-Tolyl)-4-(1’,N-phenyl-3'-
â-pyridyl-pyrazol-4’-yl)-2,3-dihydropyrimidine-2-thione give m/z = 421 (recorded on
Page No. 64). The fragmentation is also explained (Page No. 65).
All the products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The biological
activities of the synthesized compounds were compared with standard drugs.
The synthesised compounds have been screened for their in vitro biological assay
like antitubercular activity towards a strain of Mycobacterium tuberculosis H37Rv at
concentration of 6.25 mg/ml using Rifampin as standard drug.
Type - (IV) R = Aryl
N
N
N
R
O
NH2 NH2
S N
N
N
N
H
N
S
R
al. KOH
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 Observed
Alkane C-H str. (asym.) 2924 2975-2920 95
-CH3 C-H str. (sym.) 2851 2880-2850  ,,
C-H i.p.def. (asym.) 1446 1470-1435  ,,
C-H o.o.p. def. (sym.) 1354 1390-1370  ,,
Aromatic C-H  str. 3053 3090-3030 96
C=C str. 1598 1540-1480  ,,
C-H i.p. (def.) 1172 1125-1090  ,,
C-H o.o.p. (def) 813 835-810  ,,
Pyrazole C=N str. 1573 1610-1590 95
moiety C-N str. 1226 1230-1020  ,,
Thio
pyrimidine C-N str. 1226 1230-1020  ,,
N-H str. 3382 3400-3250  ,,
C=S str. 1172 1200-1020  ,,
Halide C-Cl str. 758 600-800 96
Type     Ref.
        Reported
Frequency in cm-1 Vibration
Mode
Instrument  : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range : 4000-400 cm-1
(KBr disc.)
N
N
N
N
N
H
S
Cl
 
40.0
50.0
60.0
70.0
80.0
90.0
%T
500.0750.01000.01250.01500.01750.02000.03250.0
1/cm
 458.1
 518.8
 690.5
 711.7
 758.0
 813.9
 960.5
1028.0
1063.7
1172.6
1226.6
1253.6
1317.3
1354.9
1416.6
1455.2
1503.4
1542.9
1573.8
1598.9
2330.8
2358.8
2851.6
2924.8
3053.1
3242.1
3382.9
IR SPECTRAL STUDY OF 6-(p-CHLOROPHENYL)-4-(1’,N-PHENYL-3'-â-PYRIDYL-
PYRAZOL-4’-YL)-2,3-DIHYDROPYRIMIDINE-2-THIONE
63
Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of protons
Multiplicity Inference    J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
PMR SPECTRAL STUDY OF  6-(p-ANISYL)-4-(1’,N-PHENYL-3'-â-PYRIDYL-PYRAZOL-
4’-YL)-2,3-DIHYDROPYRIMIDINE-2-THIONE
N
N
N
N
N
H
S
H 3CO
a a'
b
b'
l
f
e
e'
d
d'
c
g
h
j
k
1 2.35 3H singlet Ar-CH3        -
2 7.10-7.17 4H multiplet Ar-Ha,a’        -
Ar-Hb,b’        -
3 7.24-7.30 3H multiplet Ar-Hc,dd’        -
4 7.48-7.55 3H multiplet Ar-Hl,ee’        -
5 7.74-7.77 1H doublet Ar-Hh        7.86
6 7.99-8.01 1H doublet Ar-Hj        7.84
7 8.32 1H singlet Ar-Hf        -
8 8.47-8.48 1H doublet Ar-Hk        -
9 8.88 1H singlet Ar-Hg        -
10 9.97 1H singlet -NH        -
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EXPANDED AROMATIC REGION
N
N
N
N
N
H
S
CH3
N
N
N
N
N
H
S
H 3CO
a a'
b
b'
l
f
e
e'
d
d'
c
g
h
j
k
m/z =421
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N
N
N
N
N
H
S
CH3
N
N
N
N
N
H
S
NH
N
N
N
N
H
S
CH3
NH
N
N
N
N
H
S
N
N
N
N
H
N
NH
N
N
N
N
H
N
H
N
N
NHCH3
N
N
CH2
N
CH3
CH2
N
N
NH
N
N
N
H
m/z =238(m+2) m/z =275
m/z =303(m+2)
m/z =303 (m+2)
m/z =378
m/z =348 (m+2)
m/z =407 (m-1)
m/z =247
m/z =92 (m-1)
m/z =263
m/z =421
+o +o +o
+o
+o
+o
+o
+o
+o
+o
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 6-ARYL-4-(1’,N-PHENYL-
3'-â-PYRIDYL-PYRAZOL-4’-YL)-2,3-DIHYDROPYRIMIDINE-2-THIONES
[A] Synthesis of 1-Phenyl-3-â-pyridyl-4-formyl  pyrazole
See part-I, Section -I(B).
[B] Synthesis of 1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-2-
propen-1-one
See Part-I, Section-II (B).
[C] Synthesis of 6-(p-Tolyl)-4-(1’,N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-
2,3-dihydropyrimidine-2-thione
To a mixture of 1-(p-Tolyl)-3-(1’,N-phenyl-3’-â-pyridyl-pyrazol-4’-yl)-2-
propen-1-one (3.65 g, 0.01M) in 25 ml of  absolute alcohol  add al. KOH  and refluxed
for 12 hrs. at  70oC. The reaction product was poured into ice. The product was
isolated and crystallised from ethanol Yield 54%, m.p. 232oC (C25H21N5S; Found :
C, 71.14%; H, 4.52%; N, 16.59%; Requires :C, 71.23%; H, 4.54%; N, 16.61%;).
Similarly other substituted pyrazolines have been prepared. The physical data
are recorded in Table No. 3.
[D] Antimicrobial activity of 6-Aryl-4-(1’,N-phenyl-3'-â-pyridyl-
pyrazol-4’-yl)-2,3-dihydropyrimidine-2-thiones
Antimicrobial testing was carried out as described in Part-I, Section-II (C).
The zone of inhibition of the test solutions are recorded in Graphical Chart No.3.
Antitubercular  screening of the compounds of type(IV) were carried out by
TAACF, the Southern Research Institute, U.S.A. as described In Part-I, Section-II
(C) and the percentage of inhibition data of the compounds are recorded in Table No.
3a.
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Dr. H. H. Parekh
Saurashtra University
TAACF, Southern Research Institute
Primary Assay Summary Report
RKP-65 295733 4-NH
2
-C
6
H
4
- Alamar H
37
Rv >6.25 35 - MIC Rifampin =
RKP-66 295734 2-OH-C
6
H
4
- Alamar H
37
Rv >6.25 26 -  0.25 mg/ml
RKP-67 295735 4-OH-C
6
H
4
- Alamar H
37
Rv >6.25 20 - @ 98% Inhibition
RKP-68 295736 4-Br-C
6
H
4
- Alamar H
37
Rv >6.25 02 - "
RKP-69 295737 4-OCH3-C6H4- Alamar H37Rv >6.25 0 - "
RKP-70 295738 4-Cl-C
6
H
4
- Alamar H
37
Rv >6.25 33 - "
RKP-71 295739 4-F- C
6
H
4
- Alamar H
37
Rv >6.25 30 - "
RKP-72 295740 3-NO2-C6H4- Alamar H37Rv >6.25 16 - "
RKP-73 295741 4-NO2-C6H4- Alamar H37Rv >6.25 9 - "
RKP-74 295742 4-CH
3
-C
6
H
3
- Alamar H
37
Rv >6.25 15 - "
Corp
ID
Sample
ID
CommentAssay MTb
Strain
MIC
mg/ml
%
Inhib
Where,
R =
Activity
N
N
N
N
N
H
R
S
TABLE NO. 3a     :      PRIMARY ASSAY OF ANTITUBERCULAR ACTIVITY
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SECTION - II
SYNTHESIS AND BIOLOGICAL EVALUATION OF 6-ARYL-4-(1’,N-PHENYL-
3'-â-PYRIDYL-PYRAZOL-4’-YL)-2,3-DIHYDROPYRIMIDINE-2-ONES
With a view to synthesising the compounds having better therapeutic
activity the pyrimidines of type (V) have been prepared by the condensation of 1-Aryl-
3-(1’,N-phenyl-3’-â-pyridyl-pyrazol-4’-yl)-2-propen-1-ones and  urea  in presence
of al. KOH as catalyst as given  below.
The constitution of the synthesized products have been characterized by using
elemental analyses, infrared and 1H  nuclear magnetic resonance spectroscopy and further
supported by mass spectroscopy. The mass spectra of  6-(p-Tolyl)-4-(1’,N-phenyl-3'-
â-pyridyl-pyrazol-4’-yl)-2,3-dihydropyrimidine-2-one give m/z = 407 (recorded on Page
No. 74). The fragmentation is also explained (Page No. 75).
All the products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The biological
activities of the synthesized compounds were compared with standard drugs.
The synthesised compounds have been screened for their in vitro biological assay
like antitubercular activity towards a strain of Mycobacterium tuberculosis H37Rv at
concentration of 6.25 mg/ml using Rifampin as standard drug.
Type - (V) R = Aryl
N
N
N
R
O
NH2 NH2
O N
N
N
N
H
N
O
R
al. KOH
72
 Observed
Alkane C-H str. (asym.) 2920 2975-2920 95
-CH3 C-H str. (sym.) 2852 2880-2850  ,,
C-H i.p.def. (asym.) 1438 1470-1435  ,,
C-H o.o.p. def. (sym.) 1352 1390-1370  ,,
Aromatic C-H  str. 3055 3090-3030 96
C=C str. 1595 1540-1480  ,,
C-H i.p. (def.) 1093 1125-1090  ,,
C-H o.o.p. (def) 825 835-810  ,,
Pyrazole C=N str. 1595 1610-1590 95
moiety C-N str. 1213 1230-1020  ,,
Oxo
pyrimidine C-N str. 1213 1220-1020  ,,
N-H str. 3361 3400-3250  ,,
C=Ostr. 1676 1700-1640  ,,
Halide C-Cl str. 750 600-800 96
Type     Ref.
        Reported
Frequency in cm-1 Vibration
Mode
Instrument  : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range : 4000-400 cm-1
(KBr disc.)
-10.0
0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
110.0
%T
500.0750.01000.01250.01500.01750.02000.03250.0
1/cm
 507.2
 630.7
 688.5
 732.9
 756.0
 825.5
 875.6
 904.6
 956.6
1008.7
1031.8
1060.8
1093.6
1176.5
1213.1
1286.4
1330.8
1352.0
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1500.51529.4
1564.2
1595.0
1676.0
2339.5
2852.5
2920.0
3055.0
3361.7
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N
N
N
H
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IR SPECTRAL STUDY OF 6-(p-CHLOROPHENYL)-4-(1’,N-PHENYL-3'-â-
PYRIDYL-PYRAZOL-4’-YL)-2,3-DIHYDROPYRIMIDINE-2-ONE
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Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of protons
Multiplicity Inference    J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
PMR SPECTRAL STUDY OF  6-(p-ANISYL)-4-(1’,N-PHENYL-3'-â -PYRIDYL-
PYRAZOL-4’-YL)-2,3-DIHYDROPYRIMIDINE-2-ONE
1 3.85 3H singlet Ar-OCH3        -
2 7.42-7.45 2H doublet Ar-Ha,a’    Jaa’=7.8
3 7.45-7.48 2H doublet Ar-Hb,b’    Jbb’=6.9
4 7.51-7.56 3H multiplet Ar-Hc,dd’        -
5 7.79-7.82 2H doublet Ar-He,e’    Jee’=8.01
1H singlet Ar-Hl        -
6 7.99-8.09 1H multiplet Ar-Hh        -
7 8.25-8.27 1H multiplet Ar-Hj        -
8 8.57 1H singlet Ar-Hf        -
9 8.70-8.71 1H doublet Ar-Hk        -
10 9.13 1H singlet Ar-Hg        -
11 10.06 1H singlet -NH        -
N
N
N
N
N
H
O
H3CO
a a'
b
b'
l
f
e
e'
d
d'
c
g
h
j
k
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EXPANDED AROMATIC REGION
m/z = 455 (m)
N
N
N
N
N
H
O
CH3
N
N
N
N
N
H
O
H3CO
a a'
b
b'
l
f
e
e'
d
d'
c
g
h
j
k
m/z =407
75
N
N
N
N
N
H
O
CH3
N
N
H
O
NH
N
N
CH3
N
N
H
O
CH3
CH3 NH2
CH3
CH3
CH3
CH3
NH
CH3
CH3
N
NH2
CH3
m/z = 407 (m+2)
m/z = 135 (m+2)
m/z = 203 (m+3)
m/z = 145
m/z = 161
m/z = 145 (m-1)
m/z = 92
m/z = 105 (m+2)
m/z = 134 (m+1)
m/z = 172 (m+3)
+o
+o
+o
+o
+o
+o+o
+o
+o
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 6 - ( p - T O LY L ) - 4 - ( 1 ’ , N -
PHENYL-3'-â-PYRIDYL-PYRAZOL-4’-YL)-2,3-DIHYDROPYRIMIDINE-2-ONE
[A] Synthesis of 1-Phenyl-3-â-pyridyl-4-formyl  pyrazole
See part-I, Section -I(B).
[B] Synthesis of 1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-2-
propen-1-one
See Part-I, Section-II (B).
[C] Synthesis of 6-(p-Tolyl)-4-(1’,N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-2,3-
dihydropyrimidine-2-one
To a mixture of 1-(p-Tolyl)-3-(1’,N-phenyl-3’-â-pyridyl-pyrazol-4’-yl)-2-propen-
1-one (3.65 g, 0.01M) in 25 ml of  absolute alcohol  add al. KOH  and refluxed for 12
hrs. at temp 70oC The reaction product was poured into ice. The product was isolated
and crystallised from ethanol Yield 54%, m.p. 232oC (C25H21N5O; Found : C, 74.01%;
H, 4.69%; N, 17.24%; Requires :C, 74.06%; H, 4.72%; N, 17.27%;).
Similarly other substituted pyrazolines have been prepared. The physical data
are recorded in Table No. 4.
[D] Antimicrobial activity of 6-Aryl-4-(1’,N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-
2,3-dihydropyrimidine-2-ones
Antimicrobial testing was carried out as described in Part-I, Section-II (C). The
zone of inhibition of the test solutions are recorded in Graphical Chart No.4.
Antitubercular  screening of the compounds of type(V) were carried out by
TAACF, the Southern Research Institute, U.S.A. as described In Part-I, Section-II (C)
and the percentage of inhibition data of the compounds are recorded in Table No. 4a.
77
M
o
le
c
u
la
r
W
e
ig
h
t
4
R 2
M
.P
.
o
C 5
%
 o
f 
N
it
ro
ge
n
C
a
lc
d
.
8
F
o
u
n
d
9
TA
B
L
E
 N
O
.
4
:
PH
Y
SI
C
A
L 
C
O
N
ST
A
N
T
S 
O
F 
 6
-A
R
Y
L
-4
-(
1’
,N
-P
H
E
N
Y
L
-3
'-â
-P
Y
R
ID
Y
L
-P
Y
R
A
Z
O
L
-4
’-
Y
L
)-
2,
3-
D
IH
Y
D
R
O
PY
R
IM
ID
IN
E
-2
-O
N
E
S
4
a
4-
C
H
3-
C
6H
4-
C
25
H
19
N
5O
40
5
25
6
0.
59
49
17
.2
7
17
.2
4
4
b
4-
O
C
H
3-
C
6H
4-
C
25
H
19
N
5O
2
42
1
24
3
0.
53
52
16
.6
2
16
.5
9
4
c
2-
O
H
-C
6H
4-
C
24
H
17
N
5O
2
40
7
21
0
0.
45
47
17
.1
9
17
.1
7
4
d
4-
O
H
-C
6H
4-
C
24
H
17
N
5O
2
40
7
22
3
0.
49
54
17
.1
9
17
.1
5
4
e
4-
C
l-
C
6H
4-
C
24
H
16
C
lN
5O
42
5.
5
26
9
0.
51
59
16
.4
4
16
.4
2
4
f
4-
F-
C
6H
4-
C
24
H
16
FN
5O
40
9
23
7
0.
37
49
17
.1
1
17
.0
9
4
g
4-
B
r-
C
6H
4-
C
24
H
16
B
rN
5O
47
0
22
6
0.
39
44
14
.8
9
14
.8
8
4
h
3-
N
O
2-
C
6H
4-
C
24
H
16
N
6O
3
43
6
25
0
0.
42
40
19
.2
6
19
.2
4
4
i
4-
N
O
2-
C
6H
4-
C
24
H
16
N
6O
3
43
6
26
5
0.
48
51
19
.2
6
19
.2
3
4
j
4-
N
H
2-
C
6H
4-
C
24
H
18
N
6O
40
6
19
2
0.
60
55
20
.6
8
20
.6
6
R
f*
V
a
lu
e
6
Y
ie
ld
% 7
M
o
le
c
u
la
r
F
o
rm
u
la
3
*T
L
C
 S
o
lv
en
t S
ys
te
m
 :
A
ce
to
ne
:
B
en
ze
ne
3
:
7
78
051015202530
ZONES OF INHIBITION IN mm
B.
 c
oc
ou
s
14
12
22
16
12
17
14
21
13
18
20
21
18
20
0
B.
 s
ub
til
lu
s
16
11
13
15
13
17
12
15
11
12
24
24
17
18
0
E.
co
li
15
13
12
12
18
11
12
14
13
11
22
25
24
18
0
P.
 v
ul
ga
ri
s
18
19
12
15
21
19
13
15
17
16
21
25
25
15
0
A
. n
ig
er
18
16
12
15
19
14
22
17
16
15
0
0
0
0
26
4a
4b
4c
4d
4e
4f
4g
4h
4i
4j
A
m
ox
yc
ill
in
Be
nz
o
yl
pe
ni
ci
lli
n
C
ip
ro
fl
ox
ac
in
Er
yt
hr
om
yc
i
n
G
re
se
of
ul
vi
n
G
R
A
P
H
IC
A
L
 C
H
A
R
T
 N
O
. 
4
 ;
  A
N
T
IM
IC
R
O
B
IA
L
 A
C
T
IV
IT
Y
 O
F
 6
-A
R
Y
L
-4
-(
1
’,
N
-P
H
E
N
Y
L-
3
'-â
-P
Y
R
ID
Y
L-
P
Y
R
A
ZO
L-
4
’-Y
L
)-
2
,3
-D
IH
Y
D
R
O
P
Y
R
IM
ID
IN
E
-2
-O
N
E
S
79
B
IO
L
O
G
IC
A
L 
E
VA
L
U
A
T
IO
N
 O
F 
 6
-A
R
Y
L
-4
-(
1’
,N
-P
H
E
N
Y
L
-3
'-â
-P
Y
R
ID
Y
L
-P
Y
R
A
Z
O
L
-4
’-
Y
L
)-
2,
3-
D
IH
Y
D
R
O
PY
R
IM
ID
IN
E
-
2-
O
N
E
S
A
nt
ib
ac
te
ri
al
  A
ct
iv
it
y
   
   
   
  z
on
e 
of
 in
hi
bi
ti
on
 in
 m
m
A
nt
if
un
ga
l  
A
ct
iv
it
y
   
   
   
 z
on
e 
of
 in
hi
bi
ti
on
 in
 m
m
B
. c
oc
ou
s
B
. 
su
bt
ill
us
E
. c
ol
i
P.
 v
ul
ga
ri
s
A
. n
ig
er
   
   
  1
   
   
   
2
   
   
   
   
   
  3
   
   
   
4
   
   
 5
   
4c
(2
2)
   
4f
(1
7)
4e
(1
8)
   
 4
e(
21
)
  4
g(
22
)
   
4h
(2
1)
   
4g
(1
6)
   
   
   
 4
b(
19
) 
   
   
   
   
   
   
   
   
4e
(1
9)
   
4j
(1
8)
   
4c
(1
5)
   
   
   
   
   
   
  4
f(
19
) 
   
   
   
   
   
   
   
   
 4
a(
18
)
   
4f
(1
7)
   
4h
(1
6)
   
   
   
 4
a(
18
)
   
 4
h(
17
)
C
om
pa
ra
bl
e 
ac
tiv
ity
 w
ith
 st
an
da
rd
 d
ru
gs
B
en
zo
yl
pe
ni
ci
lli
n(
18
)
A
m
ox
yc
ill
in
(1
8)
    
  B
en
zo
yl
pe
ni
ci
lli
n(
25
)  
   B
en
zo
yl
pe
ni
ci
lli
n(
25
)
G
re
se
of
ul
vi
n(
26
)
Er
yt
hr
om
yc
in
(2
0)
B
en
zo
yl
pe
ni
ci
lli
n(
24
) 
   
 C
ip
ro
fl
ox
ac
in
(2
4)
   
   
   
 C
ip
ro
fl
ox
ac
in
(2
5)
80
Dr. H. H. Parekh
Saurashtra University
TAACF, Southern Research Institute
Primary Assay Summary Report
RKP-75 295743 4-NH
2
-C
6
H
4
- Alamar H
37
Rv >6.25 22 - MIC Rifampin =
RKP-76 295744 2-OH-C
6
H
4
- Alamar H
37
Rv >6.25 53 -  0.25 mg/ml
RKP-77 295745 4-OH-C
6
H
4
- Alamar H
37
Rv >6.25 0 - @ 98% Inhibition
RKP-78 295746 4-Br-C
6
H
4
- Alamar H
37
Rv >6.25 11 - "
RKP-79 295747 4-OCH3-C6H4- Alamar H37Rv >6.25 0 - "
RKP-80 295748 4-Cl-C
6
H
4
- Alamar H
37
Rv >6.25 54 - "
RKP-81 295749 4-F- C
6
H
4
- Alamar H
37
Rv >6.25 50 - "
RKP-82 295750 3-NO2-C6H4- Alamar H37Rv >6.25 15 - "
RKP-83 295751 4-NO2-C6H4- Alamar H37Rv >6.25 16 - "
RKP-84 295752 4-CH
3
-C
6
H
3
- Alamar H
37
Rv >6.25 13 - "
Corp
ID
Sample
ID
CommentAssay MTb
Strain
MIC
mg/ml
%
Inhib
Where,
R =
Activity
TABLE NO. 4a     :      PRIMARY ASSAY OF ANTITUBERCULAR ACTIVITY
N
N
N
N
N
H
R
O
    PART - III
STUDIES ON
CYANOPYRANS
81
INTRODUCTION
The chemistry of pyran with different functional groups exhibit wide range of
applications in the field of pharmaceuticals, dyes, insecticides and sweet smelling
substances. Pyran ring system is also present in large number of natural coloured
compounds in Vitamin E, hemorrhagic compound in cloves, in fish poisions, in certain
alkaloids and other substances. Pyran is a doubly unsaturated six membered ring system
with a single oxygen as hetero atom. The two double bonds may be conjugated as α or
1,2-pyran or isolated as in γ or 1,4-pyran.
A degree of stabilisation of the pyran nucleus is achieved by substituting phenyl
group in the 2 or 4 and preferably also in the 6 position.
SYNTHETIC ASPECT
Various methods for the preparation of pyran derivatives have been cited in the
literature195-204.
1. Reaction between (A) with CH2(CN)2 led to the corresponding 2-amino-3-cyano-
 4H-pyrans (B)205.
MECHANISM :
The reaction of malononitrile with  α, β-unsaturated  system  leads to the
formation of cyano 4H-pyran via Michael  addition.
O O
OO
O
N
R
R1
NH2
O
O
N
O
N
R
R1CH2(CN)2
4- or 1,4-pyran        2- or 1,2-pyran
(A) (B)
(I)
(II)
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THERAPEUTIC IMPORTANCE
Literature survey revealed that various pyrans have resulted in many potential
drugs and are known to possess a broad biological spectrum such as,
1. Anti HIV206,207
2. Antifungal208-210
3. Antiallergic211
4. Analgesic212
5. Antagonist213,214
6. Antitumor215
7. CNS active agent216
8. Cytotoxic217
9. Inhibitors of cell proliferation218
10. Gastric acid secretion inhibitor219
11. Antimicrobial220
12. Hypolipidemic221
13. Antipyretic222
14. Antiinvasive223
Moreover, Fathy F. Abdel-Latif et. al.224 have reported the synthesis of 2-amino-
3-cyanopyran derivatives and studied their biological activity. Piao Minz, Zhu et. al.225
have prepared biologically active 2-amino pyran derivatives. Sharanin Y. U. A. et. al.226
have suggested new 2-amino-3-cyano-4Hpyran derivatives (III).
R
CH
CH
C
R'
O
CH2(CN)2
R
CH
CH2
CH
R'
OHCH
C
N
C
N
R
CH
CH
C
R'
OHCH
C
N
C
N
R R'
O
NH
N
R R'
O
NH2
N
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Zwaagstra Mariel et. al.227 have newly synthesised pyran derivatives and tested
for antiashamatic activity. Boyer Frederick et. al.228 have prepared some new-2-amino-
3-cyano-4H-pyran and reported anti HIV agent and antiviral activity.  Some of the pyran
derivatives have been patented for their use as antihypertensive229, antiestogens230,
antagonist231,232, antitumor233 and antiviral234 activities. Synthesis and biological
activity of pyran ring system have been reported by O’Brien  et. al.235.
Synthesis and anticancer activity of pyran (V) containing flourine have been
reported by Mohamed S. Abd et. al.236 4H-pyran of type (VI) were prepared to enhance
the anticancer and anti HIV activity.
O
O
N
NH2
RO
Me
HOOC
H3C
F
N
N S
O
NH2
N
Cl
X
O
NH2
N
R
O NH2
N
NN
(IV)
(V) (VI)
(III)
84
El-Subbagh and co-worker237 have synthesised cyanopyran derivatives and
showed their antiviral activity. Corbou Romuld et. al.238 have synthesised cyanopyran
derivatives (VII) which have significant pharmacological activity.
CONTRIBUTION FROM OUR LABORATORY
Parikh A. R. et. al.239 have synthesised cyanopyrans bearing 2-chloro-6-
bromoquinoline nucleus as a potential antimicrobial and anticancer agents. With a view
to get better therapeutic agent, it was contemplated to synthesise pyran derivatives to
enhance the overall activity of resulting compounds which have been described as under.
SECTION - I : SYNTHESIS AND BIOLOGICAL EVALUATION OF
2-AMINO-6-ARYL-3-CYANO-4-[1’,N-PHENYL-3’-â-
PYRIDYL-PYRAZOL-4’-YL]-4H-PYRANS
O
N
N
N
NH2
OCH3
OCH3
(VII)
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SECTION - I
SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-AMINO-6-ARYL-3-
CYANO-4-[1’,N-PHENYL-3’-â-PYRIDYL-PYRAZOL-4’-YL]-4H-PYRANS
In the past years, considerable evidence has been accumulated to demonstrate
the efficiency of cyanopyrans. To further assess the potential of such a class of compounds
cyanopyran derivatives of type (VI) have been synthesised by condensation of
malononitrile  with 1-Aryl-3-(1',N-phenyl-3'-β-pyridyl- pyrazol-4’-yl)-2-propen-1-
ones.
The constitution of the synthesised products have been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy and mass
spectrometry also.The mass spectra of 2-Amino-6-(p-anisyl)-3-cyano-4-[1’,N-phenyl-
3’-â-pyridyl-pyrazol-4’-yl]-4H-pyran give m/z = 447 (recorded on Page No. 88). The
fragmentation is also explained (Page No. 89).
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger at a concentration of 40 mg/ml. The biological
activity of synthesised compounds were compared with standard drugs.
R = ArylType - (VI)
N
N
N
O
R
CH2.(CN)2
N
N
N
O
R
NH2
N
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IR SPECTRAL STUDY OF  2 -AMINO-6- (p-ANISYL)-3-CYANO-4- [1 ’ ,N-
PHENYL-3’-â -PYRIDYL-PYRAZOL-4’-YL]-4H-PYRAN
N
N
N
O
NH2
CN
H3CO
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C – H str.(asym.) 2916 2995–2920 95
 –CH
3
C – H str. (sym.) 2854 2880–2850 "
C – H i.p. (def.) 1448 1470–1435 "
C – H o.o.p. (def.) 1380 1385–1330 "
Aromatic C – H str. 3060 3080–3010 96
C – H i.p. (def.) 1064 1110–1000 "
C – H o.o.p (def.) 837 835–810 "
Pyrazole C = N str. 1595 1650–1600 96
moiety C – N str. 1232 1350–1200 "
Ether C- O-C str. (sym.) 1232 1275-1200 "
Ar-O-CH3 C- O-C str. (sym.) 1064 1075-1020 "
                                      Overlapped
Pyran C = C  str. 1595 1650-1520 95
                                      Overlapped
N- H str. 3355 1075–1020 "
N- H def. 1595 1075–1020 "
C≡N str. 2216 2240-2210 "
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PMR SPECTRAL STUDY OF  2-AMINO-6-(p-ANISYL)-3-CYANO-4-[1’ ,N-
PHENYL-3’-â-PYRIDYL-PYRAZOL-4’-YL]-4H-PYRAN
Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of  protons
Multiplicity Inference
    Internal Standard : TMS; Solvent : CDCl3   : Instrument : BRUKER Spectrometer (300 MHz)
   J Value
    In Hz
1 3.85 3H singlet Ar-OCH3     -
2 4.18 1H singlet Ar-Hl     -
3 6.93-6.96 2H doublet Ar-Hbb’ Jbb’=8.8
4 7.35-7.42 2H multiplet Ar-Hh,m     -
5 7.51-7.56 3H multiplet Ar-Hc,d,d’     -
6 7.84-7.87 4H doublet Ar-Haa’ Jaa’=7.9
doublet Ar-Hee’ Jee’=8.0
7 7.92-7.97 1H d,d Ar-Hj Jjh=9.4
Jjk’=9.7
8 8.52 1H singlet Ar-Hf     -
9 8.61-8.63 1H doublet Ar-Hk Jij=5.6
10 8.8 1H singlet Ar-Hg     -
N
N
N
O
NH2
CN
H3CO
a a'
b
b'
l
m
f
g
h
j
k
e
e'd'
d
c
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EXPANDED AROMATIC REGION
N
N
N
O
NH2
CN
H3CO
a a'
b
b'
l
m
f
g
h
j
k
e
e'd'
d
c
N
N
N
O
NH2
CN
H 3CO
m/z =447
89
N
N
N
O
NH2
CN
H3CO
N
N
N
O
NH2
CN
N
N
N
O
CN
H3CO
N
N
O
CN
H3CO
O
NH2
CN
H3CO
NH
N
N
O
CN
H3CO
NH
N
O
NH
N
O
NH2
m/z = 148
m/z = 213 (m+2)
m/z = 228 (m+2)
m/z = 145 (m+2)
m/z = 402 (m+1)
m/z = 432 (m+1)
m/z = 352 (m+2)
m/z = 414 (m+2)
m/z = 163 (m+2)
N
N
N
O
CN
+o
+o
+o
+o
+o
+o
+o
+o
+o
m/z = 447
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-AMINO-6-ARYL-3-
CYANO-4-[1’,N-PHENYL-3’-â-PYRIDYL-PYRAZOL-4’-YL]-4H-PYRANS
[A] Synthesis of 1,N-Phenyl-3-â-pyridyl-4-formyl pyrazole
See Part-I, Section-I (B).
[B] Synthesis of 1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-
2-propen-1-one
See Part-I, Section-II (B).
[C] Synthesis of 2-Amino-6-(p-tolyl)-3-cyano-4-[1’,N-phenyl-3'-â-pyridyl-
1H-pyrazol-4’-yl]-4H-pyran
A mixture of 1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-2-propen-
1-one (3.65 g, 0.01 M), malononitrile (0.66 g, 0.01 M) and 2 ml pyridine  dissolved in
absoulte alcohol was refluxed for 8 hrs. in water bath at 70oC. The reaction product
was poured into ice, crude product was isolated, crystallised from ethanol. Yield 47%,
m.p. 196oC (C27H21N5O ; Found : C, 75.10%; H, 4.86%; N, 16.20%; Requires : C,
75.16%; H, 4.91%; N, 16.23%).
Similarly other cyanopyrans have been obtained. The physical data are recorded
in Table No. 5.
[D] Antimicrobial activity of 2-Amino-6-aryl-3-cyano-4-[1’,N-phenyl-3'-
â-pyridyl-1H-pyrazol-4’-yl]-4H-pyrans
Antimicrobial testing was carried out as described in Part-I, Section-II (C). The
zone of inhibition of the test solutions are recorded in Graphical Chart No.5.
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ZONES OF INHIBITION IN mm
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    PART - IV
STUDIES ON
BARBITONES
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INTRODUCTION
Barbituric acid derivatives have gained prominance because of their potential
pharmaceutical values. Many barbituric acid derivatives play vital role in many
physiological action. Most important is the effect of barbiturates on the central nervous
system. There are more than 40 synthetic drugs bearing barbituricacid, moiety in use
recently. They possess diverse type of biological properties including hypnotic, sedatives,
anticonvulsant, cardiovascular etc. The first member of hypnotic drugs series was barbital
(I).
Barbituric acid ring system has been found in many natural products like alkaloids,
which includes Xanthine (II) and Theophyline (III) are constituents of tea leaves.
Theobromine is found in cocoa beans.
SYNTHETIC ASPECT
Different methods are used for the preparation of barbitones in literature240,241.
1. Cao-Yun Weu et. al.242 have prepared barbituric acid derivatives by the
action of different aldehydes with barbituric acid in basic media.
2. M. R. Mahmoud et. al.243 have synthesised barbituric acid derivatives from
chalcone.
NH
N
H
OO
O
H5C2
H5C2 N
H
NH N
H
N
O
O N
N N
H
NO
OH
CH3
CH3
R CHO + NHNH
O O
O
NHNH
O
O
O
R
HO
-
(I) (II) (III)
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R
O
R'
+ NHNH
O O
O
NHNH
O
O
O
R R'
gla. acetic acid
3. Ogus Funda et. al.244 have synthesised barbiturates by the reaction between
acetone and barbituric acid.
N
H
NHH5C2
O
OO
NH
N
CH3CH3
H5C2
O
O
S
CH2OCH3
N
N
H5C2
O
O
O
CH2OCH3
CH2OCH3
(IV) (V) (VI)
THERAPEUTIC IMPORTANCE
Barbituric acid derivatives demonstrate a very broad spectrum of biological
activity, because of their structural relationship with nucleic acids, viz. uracil, thymine
and cytosine. Perhaps barbituric acid derivatives are most widely used pyrimidines
in medicinal chemistry.
Phenobarbitone (IV) possess sedative and hypnotic activities, thiopentone (V)
is a useful local anaesthetic while Eterobarb (VI) is an anticonvulsant drug.
Carbubarb245 is a barbituric acid derivative, which is used as a veternary
anaesthetics. Some isoxazole pyrimidine derivatives have been studied because of
their potential as as pesticidal246,247 activity. Some barbiturates showing
cardiovascular248-250 and analgesic and antiinflammatory activities251 have been
reported.
Ulf Wellmar et. al.252 have synthesised some uracil derivatives and screened
for antiviral activity253,254. Raymond et. al.255 investigated some barbiturates (VII),
showing anticancer activity while Mahmoud et. al.256 reported their antimicrobial activity.
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Some isoxazolo pyrimidine derivatives have been extensively studied and
reported as antagonist257 and antitumor258 agents. Agricultural activity of 5-
(3-benzylthiazolidin-2-ylidene)-1,3-dimethyl hexahydro pyrimidine-2,4,6-trione
was reported by Wolf-Gang et. al.259 Harbicidal and insecticidal activity of
barbiturates was documented by Andre Roland and co-workers260. Omar M.
T.261 have showed barbitone derivatives demonstrating antimicrobial activity.
Sakai and co-workers262 has synthesised some new barbitones which are
assessed for bone and cartilage diseases. R. T. Pardasani and co-workers263
have described some new isatyl idene barbi tones (VIII)  and tested their
antibacterial activity.
Vital contribution of barbituric acid ring system to the medicinal chemistry as an
active constituent of hypnotics and sedatives made chemists to explore for its other
derivatives as therapeutic agents. Accordingly several derivatives of barbituric acid have
been designed as under.
N
H
NH
O
O O
R2
R1
H
N
H
NH
NH
R'
O
O
O
O
(VII) (VIII)
R1, R2 = H
R1 = OCH3
 R2 = H
R’ = Alkyl / X / H
SECTION - I :SYNTHESIS AND BIOLOGICAL EVALUATION OF 5-
       [1-ARYL-3-(1’,N-PHENYL-3’-â-PYRIDYL-1,H-PYRAZOL-
      4’-YL)-PROP-2-ENYLIDENE]PYRIMIDINE-2,4,6
      (1H,3H,5H)-TRIONES
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SECTION - I
SYNTHESIS AND BIOLOGICAL EVALUATION OF 5-[1-ARYL-3-(1’,N-PHENYL-
3’-â-PYRIDYL-1,H-PYRAZOL-4’-YL)-PROP-2-ENYLIDENE]PYRIMIDINE-
2,4,6(1H,3H,5H)-TRIONES
Barbiturates are known to play an important role in medicinal chemistry
because of their effect on central nervous system. The first member of hypnotic
drugs series was barbital. Considering this background, some new barbituric
acid derivatives of type (VII) were prepared by the condensation of compounds
of type (II) with barbituric acid in glacial acetic acid.
The constitution of the synthesised products have been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy and mass
spectrometry also.The mass spectra of 5-[1-(p-Anisyl)-3-(1’,N-phenyl-3’-â-pyridyl-
1,H-pyrazol-4’-yl)-prop-2-enylidene]pyrimidine-2,4,6(1H,3H,5H)-trione give m/z = 491
(recorded on Page No. 100). The fragmentation is also explained (Page No.101).
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger at a concentration of 40 mg/ml. The biological
activities of synthesised compounds were compared with standard drugs.
N
N
N
R
O
Barbituric acid
gl. acetic acid N
N
N
R
NHNH
O
O
O
Type - (VII)   R = Aryl
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IR SPECTRAL STUDY OF  5-[1-(p-ANISYL)-3-(1’,N-PHENYL-3’-â-PYRIDYL-1,H-
PYRAZOL-4’-YL)-PROP-2-ENYLIDENE]PYRIMIDINE-2,4,6(1H,3H,5H)-TRIONE
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C – H str.(asym.) 2953 2995–2920 95
 –CH
3
C – H str. (sym.) 2850 2880–2850 "
C – H i.p. (def.) 1425 1470–1435 "
C – H o.o.p. (def.) 1355 1385–1330 "
Aromatic C – H str. 3055 3080–3010 96
C =C str. 1500 1540-1480
C – H i.p. (def.) 1016 1110–1000 "
C – H o.o.p (def.) 829 835–810 "
Pyrazole C = N str. 1598 1650–1600 96
moiety C = C str. 1525 1585–1480 "
C – N str. 1222 1350–1200 "
Barbitone N- H str. 3209 3400-3200
C=O str. 1691 1700-1640
N
N
N
NHNH
O
O
O
OCH3
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Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of  protons
Multiplicity Inference
1 7.34-7.39 1H doublet Vin.Hm Jml=15.5
2 7.51-7.57 3H multiplet Ar-Hh,aa’     -
3 7.63-7.67 3H multiplet Ar-Hc,dd’     -
4 7.79-7.81 2H doublet Ar-Hbb’ Jbb’=7.5
5 7.81-7.85 1H doublet Vin.Hl Jlm=14.9
6 7.81-7.84 2H doublet Ar-Hee’ Jee’=8.3
7 8.23-8.25 1H doublet Ar-Hf     -
8 8.41 1H singlet Ar-Hk     -
9 8.71-8.73 1H multiplet Ar-Hg     -
10 9.08 1H singlet Ar-Hj Jjk=7.60
   J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
N
N
N
NHNH
O
O
O
Bra
a'
b
b'
c
d
d'
e
e' f
g
h
j
k
l
m
PMR SPECTRAL STUDY OF  5-[1-(p-BROMOPHENYL)-3-(1’,N-PHENYL-3’-â-PYRIDYL-1,H-
PYRAZOL-4’-YL)-PROP-2-ENYLIDENE]PYRIMIDINE-2,4,6(1H,3H,5H)-TRIONE
100
EXPANDED AROMATIC REGION
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O
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N
N
N
NHNH
O
O
O
OCH3
m/z = 491
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N
N
N
NHNH
O
O
O
OCH3
N
N
N
NHNH
O
O
O
N
N
N
OCH3
N
N
NHNH
O
O
O
OCH3
N
N
NHNH
O
O
O
OCH3
N
N
H3CO
N
N
NH
N
OCH3
N
N
CH3
CH3
H3CO
N
N
N
NHNH
O
O
O
OCH3
m/z = 367 (m+2)
m/z = 414
m/z = 385
m/z = 214 (m-1)
m/z = 160 (m+2)
m/z = 137 (m+1)
m/z = 290
m/z = 108 (m-1)
m/z = 414
m/z = 491
m/z = 461
m/z = 260
+o
+o
+o
+o
+o
+o
+
o
+o
+o
+o
+o
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF  5-[1-ARYL-3-(1’,N-
P H E N Y L - 3 ’ - â - P Y R I D Y L - 1 , H - P Y R A Z O L - 4 ’ - Y L ) - P R O P - 2 -
ENYLIDENE]PYRIMIDINE-2,4,6(1H,3H,5H)-TRIONES
[A] Synthesis of 1,N-Phenyl-3-â-pyridyl-4-formyl pyrazole
See Part-I, Section-I (B).
[B] Synthesis of 1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-
2-propene-1-one
See Part-I, Section-II (B).
[C] Synthesis of 5-[1-(p-Tolyl)-3-(1’,N-phenyl-3'-â-pyridyl-1,H-pyrazol-4’-yl)-
prop-2-enylidene]pyrimidine-2,4,6(1H,3H,5H)-trione
A mixture of 1-(p-Tolyl)-3-(1'-N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-2-propene-
1-one (3.65 g, 0.01 M) in ethanol & barbituric acid (1.28 g, 0.01 M)in glacial acetic
acid was refluxed for 8 hrs. on oil bath. The reaction product was poured into ice, crude
product was isolated, crystallised from ethanol. Yield 70%, m.p. 196oC (C28H21N5O3
; Found : C, 70.68%; H, 4.41%; N, 14.70%; Requires : C, 70.73%; H, 4.45%; N,
14.73%).
Similarly other cyanopyrans have been obtained. The physical data are recorded
in Table No. 6.
[D] Antimicrobial activity of 5-[1-Aryl-3-(1’,N-phenyl-3'-â -pyridyl-1,H-
pyrazol-4’-yl)-prop-2-enylidene]pyrimidine-2,4,6(1H,3H,5H)-triones
Antimicrobial testing was carried out as described in Part-I, Section-II (C). The
 zone of inhibition of the test solutions are recorded in Graphical Chart  No.6.
Antitubercular  screening of the compounds of type(V) were carried out by
TAACF, the Southern Research Institute, U.S.A. as described In Part-I, Section-II (C)
and the percentage of inhibition data of the compounds are recorded in Table No. 6a.
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ZONES OF INHIBITION IN mm
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TABLE NO. 6a    :       PRIMARY ASSAY OF ANTITUBERCULAR ACTIVITY
Dr. H. H. Parekh
Saurashtra University
TAACF, Southern Research Institute
Primary Assay Summary Report
RKP-33 295701 4-NH
2
-C
6
H
4
- Alamar H
37
Rv >6.25 1 - MIC Rifampin =
RKP-34 295702 2-OH-C
6
H
4
- Alamar H
37
Rv >6.25 56 -  0.25 mg/ml
RKP-35 295703 4-OH-C
6
H
4
- Alamar H
37
Rv >6.25 0 - @ 98% Inhibition
RKP-36 295704 4-Br-C
6
H
4
- Alamar H
37
Rv >6.25 0 - "
RKP-37 295705 4-OCH3-C6H4- Alamar H37Rv >6.25 4 - "
RKP-38 295706 4-Cl-C
6
H
4
- Alamar H
37
Rv >6.25 41 - "
RKP-39 295707 4-F- C
6
H
4
- Alamar H
37
Rv >6.25 0 - "
RKP-40 295708 3-NO2-C6H4- Alamar H37Rv >6.25 6 - "
RKP-41 295709 4-NO2-C6H4- Alamar H37Rv >6.25 8 - "
RKP-42 295710 4-CH
3
-C
6
H
3
- Alamar H
37
Rv >6.25 0 - "
Corp
ID
Sample
ID
CommentAssay MTb
Strain
MIC
mg/ml
%
Inhib
Where,
R =
Activity
N
N
N
NHNH
R
O
O
O
    PART - V
STUDIES ON
AMINOPYRIMIDINES
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INTRODUCTION
2-Aminopyrimidine is the most important member of all the diazine as this ring
system occurs widely in living organisms. Pyrimidine was first isolated by Gabriel and
Colman in 1899. 2-Amino pyrimidine and its derivatives represent one of  the most
active class of compounds possessing a wide spectrum of biological activities.
SYNTHETIC ASPECT :
1. The reaction of chalcone with guanidine hydrochloride in presence of potassium
    t-butoxide in t-butanol yielded corresponding 2-amino pyrimidine derivatives264.
2. Abd-El-galil E. Amr265 synthesised aminopyrimidines by the reaction of chalcones
    with guanidine hydrochloride in the presence of NaOH.
3. Rasaki266 synthesised 2-amino-pyrimidine by the reaction of chalcone epoxides with
    guanidine carbonate in xylene.
REACTION MECHANISM :
The reaction proceeds through conjugated addition of guinidine hydrochloride
to the α,β-unsaturated system. The bond formation take place between N-atom of
guinidine hydrochloride and C-atom of chalcone.
NN
N H 2
R1
C
CH
CH
R
O
+
NH2NH2
NH
Alkali R1
C
R
ONH
NH
NH2
R1C
R
OH
NH
NH
NH
R1C
R
N
NH2
N
R1C
R
N
NH2
N
OH
H
+
_
H
protontransfer
_
_
_
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In the first step migration of electron takes place due to the more electronegativity
of O-atom than C-atom. So carbon has positive charge while nitrogen atom looses proton
so it aquires negative charge, with simultaneous removal of water.
THERAPEUTIC IMPORTANCE
2-Aminopyrimidines exhibit a wide spectrum of pharmacological activities like,
1. Antimicrobial267,268
2. Antitumor269
3. Inhibitor of celular proliferation270
4. Dopamine D4 antagonists271
5. Cardiovascular272
6. Inflammatory273
7. Antiviral274
8. Tyrosine kinase Inhibitor275
9. Adrenaline α-receptor bloker276
Large no of drugs possess aminopyrimidine ring system. Well-known antimalarial
agents like trimethoprim (I) and pyrimethamine (II) possess pyrimidine ring system.
Hisaki Masakutsu277 synthesised some aminopyrimidines which are useful in the
treatment of rotaviral diseases. Robson C. et. al.278  prepared aminopyrimidine
derivatives as antifungal agents in P9P and MRP over expressive tumor cell lines. Leanne
M. et. al.279 have prepared aminopyrimidines and reported them as antiviral agent.
Yamada K 280synthesised some aminopyrimidines and tested for endothelin
antagonists. Suto, M. et.  al.281 prepared some amino pyrimidines which found to possess
N N
NH2
OCH3
OCH3H3CO
NH2
N N
NH2
NH2
CH3H3CO
H3CO
(I) (II)
109
antiinflammatory, anticancer, antirheumatoid activities. Gangjee A. et.  al.282 synthessied
aminopyrimidines which possess antitumor activity. Ugarkar B. et.  al.283 found
aminopyrimidines in the inhibition of cardiovascular and ceribrovascular disorders.
Hernandez et. al.284 and Secrist J.  et. al.285 prepared aminopyrimidines showing
antitumor activity. Glazier A. et. al.286 and Singh J.287 found  aminopyrimidines as
antiviral agents. Pan S.288 prepared 2-methylthio-4-amino-6-(3,5-diacetylphenyl-
amino)-pyrimidines. Which show anti HIV activity in H9 cell cultures. Aminopyrimidines
derivatives also possess antimicrobial289, antiHIV290 and antitumor291 activities.
Looking to the deversified activities exhibited and in continuation of our work on
the synthesis of biologically active heterocycles, the synthesis and biological screening
of aminopyrimidine derivatives have been described as under. Bargiotti, Alberto et. al.292
prepared 1,7-disubstituted guanine derivatives for their therapeutic use as telomerase
inhibitors & anticancer agent. Bargiatli, Alberto et. al.293 prepared disubstitute 7,9-
guaninium halides as telomerase inhibitors.
Peirre C. Wyss et. al.294 prepared some novel aminopyrimidines as novel
dihydrofolate reductase inhibitors. Aleem Gangjee et. al.295 prepared some
aminopyrimidines as potential dual inhibitors of thymidylate synthase & dihydrofalate
reductase & as potential antitumor agents. Andre Rosowasky et. al.296 prepared
aminopyrimidines as potent & selective inhibitors of dihydrofalate reductase from three
major opportunistic pathogens of AIDS. Tsutumi et. al.297 prepared aminopyrimidines
as addenosine receptor antagonists.
Looking to the interesting properties of Aminopyrimidines, we have synthesised
some new aminopyrimidines, which have been described as under.
SECTION - I : SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-
AMINO-4-ARYL-6-(1’,N-PHENYL-3’-â-PYRIDYL-1,H-
PYRAZOL-4’-YL)PYRIMIDINES
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SECTION - I
SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-AMINO-4-ARYL-6-(1’,N-
PHENYL-3’-â-PYRIDYL-1,H-PYRAZOLE-4’-YL)PYRIMIDINES
Looking to the interesting pharmacological and agriculture activity of pyrimidine
ring system, it was considered worthwhile to synthesize some new   2-Amino-4-aryl-6-
(1’,N-phenyl-3'-â-pyridyl-1,H- pyrazole-4’-yl)pyrimidine   of  type (VIII) to study
their biological activities. Amino pyrimidine derivatives have been prepared by the
reaction of the chalcones of Type (II) with guanidine hydrochloride in presence of ethanol
shown as under.
The constitution of the synthesized products have been characterized by using
elemental analyses, infrared and 1H-nuclear magnetic resonance spectroscopy and further
supported by mass spectroscopy. The mass spectra of 2-Amino-4-(p-tolyl)-6-(1’,N-
phenyl-3’-â-pyridyl-1,H-pyrazole-4’-yl)pyrimidines give m/z = 404 (recorded on Page
No. 113). The fragmentation is also explained (Page No. 114).
All the products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strains and
antifungal activity towards Aspergillus niger at a concentration of 40 µg/ml. The biological
activities of the synthesized compounds were compared with standard drugs.
Type-(VIII)     R = Aryl
N
N
N
O
R
N
N
N
N N
R
NH2
NH2 NH 2 . HCl
NH
Ethanol
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 Observed
Alkane C-H str. (asym.) 2918 2975-2950    95
-CH3 C-H str. (sym.) 2850 2880-2860     ,,
C-H i.p.def. (asym.) 1448 1470-1435     ,,
             C-H o.o.p.def. (sym.) 1375 1390-1370     ,,
Aromatic C-H  str. 3053 3090-3030    96
C=C str. 1498 1540-1480     ,,
C-H o.o.p. (def) 815 835-810     ,,
Pyrazole C=N str. 1629 1600-1650     ,,
moiety C-N str. 1226 1230-1020     ,,
Primary amine N=H str. 3298 3559-3350    95
Pyrimidine C=N str. 1546 1580-1520    96
C-N str. 1226 1350-1200
                                 Overlapped
Type     Ref.
        Reported
Frequency in cm-1 Vibration
Mode
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
%T
500.0750.01000.01250.01500.01750.02000.03250.0
1/cm
 412.7
 684.7
 738.7
 756.0
 815.8
 960.5
1014.5
1095.5
1226.6
1340.4
1421.4
1448.41463.9
1498.6
1546.8
1581.5
1629.7
2360.7
2850.6
2918.1
3053.1
3298.0
3479.3
N
N
N
N N
O
H2N
CH3
Instrument  : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range : 4000-400cm-1
(KBr disc.)
IR SPECTRAL STUDY OF 2-AMINO-4-(p-ANISYL)-6-(1’,N-PHENYL-3’-â -
PYRIDYL-1,H-PYRAZOLE-4-YL]PYRIMIDINE
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Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of  protons
Multiplicity Inference    J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
PMR SPECTRAL STUDY OF 2-AMINO-4-(p-TOLYL)-6-(1’,N-PHENYL-3’-â-
PYRIDYL-1,H-PYRAZOLE-4’-YL]PYRIMIDINE
ed
c
d' e'
g
h
k
j
f
N
N
N
N N
H2N
CH3a'
a
b'
b
l
1 2.38 3H singlet Ar-CH3     -
2 5.96 2H singlet -NH2     -
3 7.22-7.25 2H doublet Ar-Hb,b’ Jbb’=7.9
4 7.34-7.43 1H multiplet Ar-Hh     -
5 7.49-7.55 3H multiplet Ar-Hc,d,d’     -
6 7.82-7.85 2H doublet Ar-Ha,a’ Jaa’=8.1
7 7.90-7.93 2H doublet Ar-He,e’ Jee’=8.1
8 8.12-8.21 2H multiplet Ar-Hj,i     -
9 8.57-8.62 1H multiplet Ar-Hk     -
10 8.90 1H singlet Ar-Hf     -
11 8.97 1H singlet Ar-Hg     -
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EXPANDED AROMATIC REGION
ed
c
d' e'
g
h
k
j
f
N
N
N
N N
H2N
CH3a'
a
b'
b
l
N
N
N
N N
CH3
H2N
m/z = 404
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N
N
N
N
N NH2
CH3
N
N
N
NH
NH2
N
N
N
N
N NH2
N N
N
N
N NH2
CH3
CH3
NH
N
N
N NH2
CH3
N
N
N
NH
NH2
N
N
N
NH
N
N
N
CH3
N
N
N
CH2
NH
N
NH
+
o
+
o +
o
+
o
+
o+
o+
o +
o
+
o
+
o
+
o
+
o
m/z = 404
m/z = 314 (m-1)
m/z = 261 (m+1)
m/z = 251 (m-2)
m/z = 185 (m-2)
m/z = 274 (m-2)
m/z = 221 (m+2)
m/z = 77 (m-1)m/z = 91 (m-1)
m/z = 119 (m-2)
m/z = 246 (m-1)
m/z = 286 (m-2)
m/z = 365
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-AMINO-4-ARYL-6-(1’,N-
PHENYL-3’-â-PYRIDYL-1,H-PYRAZOLE-4’-YL]PYRIMIDINES
[A] Synthesis of 1,N-Phenyl-3-â-pyridyl-4-formyl pyrazole
See Part-I, Section-I (B).
[B] Synthesis of 1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-
2-propene-1-one
See Part-I, Section-II (B).
[C] Synthesis of 2-Amino-4-(p-Tolyl)-6-(1’,N-phenyl-3'-â-pyridyl-1,H-
pyrazole-4’-yl)pyrimidine
A mixture of  1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-2-propen-
1-one  (3.65 g, 0.01 M) and guanidine hydrochloride (1.10 g, 0.01M) was refluxed in
ethanol on a water bath for 4-5 hrs. The reaction mixture was poured in to crushed ice.
The product was filtered and crystallized from ethanol. Yield 47%, m.p. 256°C. Anal.
Calcd. for C25H20N6 ; Required: C, 74.24; H, 4.98; N, 20.78 %; Found: C, 74.19;
H, 4.95; N, 20.76%.
Similarly other 2-Amino-4-aryl-6-(1’,N-phenyl-3'-â-pyridyl-1,H- pyrazole-4’-yl)
pyrimidines  were prepared. The physical data are recorded in Table No. 7.
[D] Antimicrobial activity of  2-Amino-4-aryl-6-(1’,N-phenyl-3'-â-pyridyl-1,H-
pyrazole-4’-yl)pyrimidines
Antimicrobial testing were carried out as described in Part-I Section-II (C). The
zones of inhibition of test solution are recorded in Graphical Chart No.7.
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    PART - VI
STUDIES ON
CYANOPYRIDINES
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INTRODUCTION
Historically, a wide range of biological activities have been attributed to pyridine
derivatives. Pyridine-3-carboxamide occurs as a component of  the structure of  the
important coenzymes NADP + (I), one of the B2 complex of vitamins, occurs in red
blood carpuscles and participates in biochemical redox reaction. Pyridoxal (Vitamin B6)
(II), occurs in yeast and wheatgerm is an important food additive.
The availability of 3-cyanopyridine, nicotinamide and nicotinic acid make possible
their use as synthetic intermediates.
SYNTHETIC ASPECT
Different methods for the preparation of 3-cyanopyridines are available in
literature298-304.
Sakurai and Midorikwa305,306 have reported that malononitrile reacts with
a,bunsaturated ketones to give 2-amino-3-cyano-4,6-disubstituted pyridines (III).
MECHANISM:
The reaction proceeds through conjugated addition of active methylene
compounds to the a,bunsaturated system as shown below.
- -
N+
O
O
NH2 O
OH
OH
P
O
O
O P
O O
O
O
OR
OH
N
N
N
N
NH2
NCH3
CH2OH
CH2OHOH
(I) R = PO(OH)2 (II)
R
O
OR'
N
NH2
N
R
R'
CH2(CN)2
(III)
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THERAPEUTIC IMPORTANCE
The cyanopyridine derivatives are extensively used in medicine, due to its
antidiabetic, antihypertensive, anticholestemic, antifungal and antibacterial properties.
Various cyanopyridines are known to exhibit a broad spectrum of biological activities
such as,
1. Anti HIV307
2. Antitubercular308
3. Analgesic309
4. Insecticidal310
5. Antisoriasis311
6. Antihypertensive312
7. Antifungal313
8. Antiepileptic314
9. Anticonvulsant315
10. Antibacterial316,317
11. Antiinflammatory318
Gangjee et. al.319 have synthesised some novel cyanopyridine derivatives of
type-(IV) as potent antitumor agents.
R
O
OR' R
NH
R'
N
N
CH2(CN)2
CH3COONH4
R
NH2
R'
N
N
N
H
R
R' NHN
R
R' NH2
-2H
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R'
N
N Z
NH2
R’ = H, 2-OMe, 4-OMe, 4-Cl
Z = -NH, -N-CH3
(IV)
The insecticidal activity of cyanopyridines has been screened by Y. Sasaki et.
al.320 Umed Ten et. al.321 have prepared cyanopyridines as agrochemical fungicides.
The oxide activator bleaching activity of cyanopyridine has been proved by Rees M.322
Oshida Mario323 prepared cyanopyridine derivatives which inhibit cerebral edema and
delayed neuron death. Hence, they are useful as cerebral edema inhibitors as
cerebrovascular disorder remedies.
Several co-workers have prepared some novel cyanopyridine derivatives and
reported their cholinesterase inhibitors324, antihistaminic and antiallergic325,
adernegic326, herbicidal327, antiinflammatory328, and insecticidal329 activities.
Chambers et al.330 have synthesised new carbonyl substituted pyridine derivatives
(V) and prooved that they are inhibitors of phosphodiestercy (IV) isozymes.
Some new 3-cyanopyridine derivatives have been prepared by  Hammama A.
and co-workers331 showing anticancer and anti HIV-I activity.
O
N
NH
O
OR
O
O
O
O
F
(V) R = Aryl
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Abdallah N. et. al.332 have prepared cyanopyridine derivatives which showed
analgesic and antiinflammatory activity. Ladouceur Getan H. et. al.333 have synthesised
some new pyridine derivatives behaving as glucagon antagonist. Caroline Charlie and
co-worker334 have prepared pyridine derivatives having antiinflammatory activity.
Antimicrobial activity of 3-cyanopyridine derivatives have been studied by Mona Komel
et. al.335
CONTRIBUTION FROM OUR LABORATORY
H. H. Parekh et. al.336-337 have synthesised the series of cyanopyridines and
postulated them as antimicrobial agents. A. R. Parikh et. al.338 have prepared some
new cyanopyridines and studied their antimicrobial activity. H. H. Parekh et. al.339have
synthesised 3-cyanopyridines bearing quinoline nucleus and tested their antimicrobial
and antitubercular activity.
In view of the above observations, the synthesis of new 3-cyanopyridine
derivatives bearing 1N-Phenyl-3-β-pyridyl-4-formyl pyrazol moiety, were aimed at
investigating biological activities of these compounds.
SECTION - I : SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-
AMINO-3-CYANO-4-[1’,N-PHENYL-3’-â-PYRIDYL-
PYRAZOL-4’-YL]-6-ARYL PYRIDINES
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SECTION - I
SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-AMINO-3-CYANO-4-
[1’,N-PHENYL-3’-â-PYRIDYL-PYRAZOL-4’-YL]-6-ARYL PYRIDINES
In the past years, considerable evidence has been accumulated to demonstrate
the efficiency of cyanopyridines. To further assess the potential of such a class of
compounds cyanopyridine derivatives of type (IX) have been synthesised by condensation
of malononitrile and ammonium acetate with 1-aryl-3-(1',N-phenyl-3'-β-pyridyl-pyrazol-
4’- yl)-2-propen-1-ones.
The constitution of the synthesised products have been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy and mass
spectrometry also. The mass spectra of 2-amino-3-cyano-4-[1’,N-phenyl-3’-â-pyridyl-
pyrazol-4’-yl]-6-(p-tolyl) pyridines  give m/z = 428 (recorded on Page No. 126). The
fragmentation is also explained (Page No. 127).
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger at a concentration of 40 mg/ml. The biological
activity of synthesised compounds were compared with standard drugs.
R = ArylType - (IX)
N
N
N
O
R
CH2.(CN)2
N
N
N
N
R
NH2
N
CH3COONH4
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Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C – H str.(asym.) 2916 2995–2920 95
 –CH
3
C – H str. (sym.) 2854 2880–2850 "
C – H i.p. (def.) 1446 1470–1435 "
C – H o.o.p. (def.) 1342 1385–1330 "
Aromatic C – H str. 3058 3080–3010 96
C – H i.p. (def.) 1018 1110–1000 "
C – H o.o.p (def.) 829 835–810 "
Pyrazole C = N str. 1589 1650–1600 96
moiety C = C str. 1531 1585–1480 "
C – N str. 1292 1350–1200 "
Pyridine C = C  str. 1589 1650-1520 95
                                      Overlapped
N- H str. 3354 1075–1020 "
N- H def. 1589 1075–1020 "
C ≡ N str. 2218 2240-2210 "
IR SPECTRAL STUDY OF 2-AMINO-3-CYANO-4-[1’ ,N-PHENYL-3’-â -
PYRIDYL-PYRAZOL-4’-YL]-6-(p-TOLYL) PYRIDINE
N
N
N
N
NH2
N
CH3
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N
N
N
N
NH2
N
OCH3
d
e
e'
d'
f
g
k
jh
c
a'
a b
b'
l
    Internal Standard : TMS; Solvent : CDCl3   : Instrument : BRUKER Spectrometer (300 MHz)
PMR SPECTRAL STUDY OF 2-AMINO-3-CYANO-4-[1’ ,N-PHENYL-3’-â -
PYRIDYL-PYRAZOL-4’-YL]-6-(p-ANISYL) PYRIDINE
Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of  protons
Multiplicity Inference
1 3.9 3H singlet Ar-OCH3     -
2 6.97-7.0 2H doublet Ar-Haa’ Jaa’=8.8
3 7.40 1H singlet Ar-Hl     -
4 7.51-7.54 2H doublet Ar-Hbb’ Jbb’=8.1
5 7.61-7.65 1H multiplet Ar-Hh     -
6 7.79-7.84 2H doublet Ar-Hdd’ Jdd’=8.0
1H multiplet Ar-Hc     -
7 7.98-8.01 2H doublet Ar-Hee’ Jee’=8.8
8 8.24-8.27 1H doublet Ar-Hjk Jjk=7.8
9 8.41 1H singlet Ar-Hf      -
10 8.71-8.73 1H doublet Ar-Hk Jkj=6.00
11 9.1 1H singlet Ar-Hg      -
   J Value
    In Hz
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EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-AMINO-3-CYANO-4-
[1’,N-PHENYL-3’-â-PYRIDYL-PYRAZOL-4’-YL]-6-ARYL PYRIDINES
[A] Synthesis of 1,N-Phenyl-3-â-pyridyl-4-formyl pyrazole
See Part-I, Section-I (B).
[B] Synthesis of 1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-
2-propen-1-one
See Part-I, Section-II (B).
[C] Synthesis of 2-Amino-3-cyano-4-[1',N-phenyl-3'-â-pyridyl-pyrazol-
4'-yl]-6-(p-tolyl) pyridine
A mixture of 1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-
2-propen-1-one (3.65 g, 0.01 M), malononitrile (0.66 g, 0.01 M) and ammonium
acetate (6.61g, 0.08M) dissolved in absoulte alcohol was refluxed for 10 hrs. at to
m.p. 60-70oC.  The reaction product was poured into ice, crude product was isolated,
crystallised from  ethanol. Yield 65%, m.p. 230oC (C27H20N6 ; Found : C, 75.59%;
H, 4.65%; N, 19.58%; Requires : C, 75.68%; H, 4.70%; N, 19.61%).
Similarly other cyanopyridines have been obtained. The physical data are recorded
in Table No. 8.
[D] Antimicrobial activity of 2-Amino-3-cyano-4-[1',N-phenyl-3'-â-
pyridyl- pyrazol-4'-yl]-6-aryl pyridines
Antimicrobial testing was carried out as described in Part-I, Section-II (C). The
zone of inhibition of the test solutions are recorded in Graphical Chart No.8.
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    PART - VII
STUDIES ON
THIOSEMICARBAZONES
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INTRODUCTION
Thiosemicarbazones, also known as amino derivatives of thiourea, have found
their way into almost every branch of chemistry, commercially they are used as dyes,
photographic films, plastic and in textiles industry. Thiosemicarbazones are  extensively
used in medicinal chemistry.
SYNTHETIC ASPECT
The reaction between thiosemicarbazide and carbonyl compound have aroused
a great attention because of the interesting nature of resulting compounds for their uses
in medicine.
Different methods for the synthesis of thiosemicarbazones are available in
literature.340-343
1.  A. B. Tomchin344 has synthesised thiosemicarbazones by the recyclisation  of
2-amino-5-(2-aminoaroyl)-1,3,4-thiadiazoles.
2. A. K. Bhatt and co-workers345 have synthesised thiosemicarbazones by the
condensation of chalcones with thiosemicarbazide.
THERAPEUTIC IMPORTANCE
Thiosemicarbazones exhibit a wide range of physiological and biological activities
such as,
1. Anticancer346,347
2. Anticonvulsant348
3. Antiherpes349
4. Antimalarial350
5. Antirheumatics351
6. Antifungal352,353
7. Antibacterial354
8. Antidiabetic355
9. Antitumor356,357
10. Anthelmintics358
CO
N
S
N
R1
R
NH2
NH
R2
R1
R
N
H
N
NH
NH
S
R2
ACOH
( I)
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Kalyan C. N. and co-workers359 have synthesised 1-(p-benzoylamino)-benzoyl-
4-substituted thiosemicarbazone derivatives and screened for their antimicrobial activity.
Siatra T. and co-workers360 have prepared some new thiosemicarbazones from 3-
acetyl indole and reported their effect on DNA synthesis and cell proliferation.
Li Jun et. al.361 has preped some new 3-amino pyrimidine-2-carboxaldehyde
thiosemicarbazone derivatives and reported them as novel prodrug forms of
ribonucleotide reductase inhibitors. Fedorova O. V. and coworkers362have synthesised
some new thiosemicarbazones (II) exhibiting good in vitro tuberculostatic activity.
Anticancer activity of thiosemicarbazone derivatives (III) have been reported by Krezel
Izabella.363
W. Deteng and co-workers364 have prepared thiosemicarbazones (IV) and
documented their usefulness as sodium channel blockers.
Magalhaes N. et. al.365 have synthesised some new thiosemicarbazones and
reported their anticancer activity. Toxicity and fungiocity of some novel thiophene-2-
carboxaldehyde thiosemicarbazones have been evaluated by Teoh-Siang-Guan et. al.366
Antitumor activity of thiosemicarbazones was documented by Dulanyan E. R. and
co-workers.367
O O O
N
N
NHNH2
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N
NH NH2
S
NH
(CH2)n
NH
N
N
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N
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Rajasekaran A. and co-workers368 have prepared some new  thiosemicarbazone
(V) and reported their antimicrobial activity.
Duffy K. J.369 prepared some new thiosemicarbazones (VI) and reported them
as thrombopoietin mimetics.
N
H
N
NH
SNH2
F F
(V)
Thus the important role displayed by thiosemicarbazones for various physiological
activities prompted us to prepare a series of thiosemicarbazones having pyrazole nucleus
as parent molecule which has been described as under.
SECTION-I : SYNTHESIS AND BIOLOGICAL EVALUATION OF 1-
  ARYL-3-(1’,N-PHENYL-3’-â-PYRIDYL-PYRAZOL-4’-YL)-2-
  PROPENE-1-THIOSEMICARBAZONES
SECTION-II : MICROWAVE INDUCED AN EXPENDITOUS SYNTHESIS
   OF 1-ARYL-3-(1’,N-PHENYL-3’-â-PYRIDYL-PYRAZOL-
   4’-YL)-2-PROPENE-1-THIOSEMICARBAZONES
NH
O
NH
N
OH
OHOH
(VI)
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SECTION -I
SYNTHESIS AND BIOLOGICAL EVALUATION OF 1-ARYL-3-(1’,N-PHENYL-
3’-â-PYRIDYL-PYRAZOL-4’-YL)-2-PROPENE-1-THIOSEMICARBAZONES
In the past years, considerable evidence has been accumulated to demonstrate
the efficiency of thiosemicarbazones. To further assess the potential of such a class of
compounds, thiosemicarbazones of type (X) have been prepared by the condensation
of 1-aryl-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-2-propen-1-ones  with
thiosemicarbazide.
The constitution of the synthesised products have been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy and mass
spectrometry also. The mass spectra of 1-(p-Tolyl)-3-(1’,N-phenyl-3’-â-pyridyl-
pyrazol-4’-yl)-2-propene-1-thiosemicarbazonegive m/z = 438 (recorded on Page No.
138). The fragmentation is also explained (Page No. 139).
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger at a concentration of 40 mg/ml. The biological
activities of the synthesised compounds were compared with standard drugs.
N
N
N
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gl. CH 3COOH
N
N
N
NNH
NH2
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R
Type  (X) R = Aryl
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IR SPECTRAL STUDY OF 1-(p-TOLYL)-3-(1’ ,N-PHENYL-3’-â -PYRIDYL-
PYRAZOL-4’-YL)-2-PROPENE-1-THIOSEMICARBAZONE
30.0
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100.0
%T
500.0750.01000.01250.01500.01750.02000.03250.0
1/cm
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 960.5
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1360.7
1416.6
1456.2
1504.4
1539.1
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1598.9
1653.8
1671.2
2330.8
2358.8
2837.1
2921.0
3055.0
3395.4
3849.7
N
N
N
N
NH
NH2 S
CH3
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C – H str.(asym.) 2921 2995–2920 95
 –CH3 C – H str. (sym.) 2837 2880–2850 "
C – H i.p. (def.) 1416 1470–1435 "
C – H o.o.p. (def.) 1360 1385–1330 "
Aromatic C – H str. 3055 3080–3010 96
C – H i.p. (def.) 1172 1110–1000 "
C – H o.o.p (def.) 812 835–810 "
Pyrazole C = N str. 1598 1650–1600 96
moiety C – N str. 1252 1350–1200 "
Amine N- H str. 3395 1075–1020 "
C = N str. 1598 1660-1580 "
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Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of  protons
Multiplicity Inference
1 7.34-7.39 1H doublet Vin.Hm Jml=15.5
2 7.51-7.57 3H multiplet Ar-Hh,aa’     -
3 7.63-7.67 3H multiplet Ar-Hc,dd’     -
4 7.79-7.81 2H doublet Ar-Hbb’ Jbb’=7.5
5 7.81-7.85 1H doublet Vin.Hl Jlm=14.9
6 7.81-7.84 2H doublet Ar-Hee’ Jee’=8.3
7 8.23-8.25 1H doublet Ar-Hf     -
8 8.41 1H singlet Ar-Hk     -
9 8.71-8.73 1H multiplet Ar-Hg     -
10 9.08 1H singlet Ar-Hj Jjk=7.60
   J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
PMR SPECTRAL STUDY OF 1-(p-ANISYL)-3-(1’,N-PHENYL-3’-â -PYRIDYL-
PYRAZOL-4’-YL)-2-PROPENE-1-THIOSEMICARBAZONE
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EXPANDED AROMATIC REGION
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 1-ARYL-3-(1’,N-PHENYL-
3’-â-PYRIDYL-PYRAZOL-4’-YL)-2-PROPENE-1-THIOSEMICARBAZONES
[A] Synthesis of 1,N-Phenyl-3-â-pyridyl-4-formyl pyrazole
See Part-I, Section-I (B).
[B] Synthesis of 1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-
  2-propene-1-one
See Part-I, Section-II (B).
[C] Synthesis of 1-(p-Tolyl)-3-(1’,N-phenyl-3'-â-pyridyl-pyrazol-4'-yl)-
  2-propene-1-thiosemicarbazone
A mixture of 1-(p-Tolyl)-3-(1',N-phenyl-3'-â-pyridyl-pyrazol-4’-yl)-2-propen-
1-one (3.65 g, 0.01 M) in ethanol & thiosemicarbazide (0.91 g, 0.01 M) in ethanol (20
ml.)containing catalytic amount of acetic acid was refluxed for 8 hrs. on water bath. The
reaction mixture was then cooled and diluted with cold water, crude product was isolated,
crystallised from ethanol. Yield 58%, m.p. 120oC (C25H22N6S ; Found : C, 68.40%;
H, 5.06%; N, 19.14%; Requires : C, 68.47%; H, 5.01%; N, 19.16%).
Similarly other cyanopyrans have been obtained. The physical data are recorded
in Table No. 9.
[D] Antimicrobial activity of 1-Aryl-3-(1’,N-phenyl-3'-â-pyridyl-pyrazol-
4'-yl)-2-propene-1-thiosemicarbazones
Antimicrobial testing was carried out as described in Part-I, Section-II
 (C). The zone of inhibition of the test solutions are recorded in Graphical Chart No.9.
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SECTION- II
 MICROWAVE INDUCED AN EXPENDITOUS SYNTHESIS OF 1-ARYL-3-
(1’,N-PHENYL-3’-â-PYRIDYL-PYRAZOLE-4’-YL)-2-PROPENE-1-
THIOSEMICARBAZONE
The use of domestic microwave oven in this regard is now a well established
procedure in MORE370(Microwave Induced Organic Reaction Enhancement). It has
been reported that the rate of variety of organic reaction such Diels-Alder371,372,
Claisan reaction 373,374, oxidation375-376, reduction377, diacetylation378,379,
deacetylation380, esterification381, hydrolysis of esters382,383, Doebner
condensation384, Knoevenagel condensation385 could be enhanced by microwave
irradiation.
Recent days, domestic microwave oven is useful to prepare isoflavons386,
formazans387, chalcones388, quinazolinones389, benzofurans390and pyrazolines391-
394. The name reaction such as Biginelli395, Prins396, Cannizzaro397and cross
Cannizzaro398, Michael addition399, Fries migration400, Wolff-Kishner reduction401,
Gould Jacobs reaction402, Beckmann reaction403, Tendem-Fries404, Aldol405can also
be performed by domestic microwave oven.
As a part of on going research towards the non traditional approach to the
experimental setup of organic reaction, the concept of microwave enhanced reaction
has been utilized for rapid and efficient synthesis of 1-Aryl-3-(1’,N-phenyl-3’-â-pyridyl-
pyrazol-4’-yl)-2-propene-1-thiosemicarbazone. Q. Pro-M Microwave oven, Questron
technologies corporation-CANADA, sample preparation system : 220 VAC, 60 Hz is
used as a microwave irradiation source and data are compared in terms of yield and
reaction period and have been cited in Table No. 9a.
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TABLE NO. 9a : COMPARISION OF CONVENTIONAL AND MICROWAVE
ENHANCED SYNTHESIS OF THIOSEMICARBAZONES
9a 4-CH3-C6H4- 8 58 9 62 120
9b 4-OCH3-C6H4- 8 54 10 57 134
9c 2-OH-C6H4- 8 52 9 56 180
9d 4-OH-C6H4- 8 60 9 63 186
8e 4-Cl-C6H4- 8 58 11 61 170
9f 4-F-C6H4- 8 64 9 67 154
9g 4-Br-C6H4- 8 68 10 70 206
9h 3-NO2-C6H4- 8 49 7 52 179
9i 4-NO2-C6H4- 8 45 11 48 188
9j 4-NH2-C6H4- 8 65 9 69 146
Comp.
No.
ThermalR Microwave
Reaction
Period (hr.)
Yield
%
Reaction
Period (min.)
Yield
%
M.P.
oC
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INTRODUCTION
Pyrazoles are well known five membered heterocyclic compounds and several
procedure for there synthesis have been extensively studied. Such studies have been
stimulated by various promising applications, especially in the case of N-substituted
pyrazole derivatives. In fact, certain N-substituted pyrazoles are used as pharmaceuticals
e.g. analgesic, anti-inflammatory, antipyretic, agrochemicals whereas some other is being
studied for their medicinal interest.
The knowledge of such applications has pointed out that N-substituted pyrazoles
are important target to be prepared to our interest on the synthesis and molecular structure
determination of some types of pyrazoles.
The pyrazole ring system (I) consists of a doubly unsaturated five membered ring
containing two adjacent nitrogen atoms. Knorr406,407 first synthesized a compound
containing this system in 1883 by a reaction of ethylaceto acetate with phenylhydrazine,
which yield 1-phenyl-3-methyl-5-pyrazolone (II).
Knorr408 introduced the name pyrazole for these compounds to denote that the
nucleus was derived from pyrrole by replacement of carbon by nitrogen. Since many
drugs and dyes contain the pyrazole nucleus, the class has been widely studied.
N
H
N
N
N
C6H5
CH3
O
(I) (II)
    [B]
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SYNTHETIC  ASPECT
Various methods for the preparation of pyrazoles have been cited in literature.
1. The reaction of hydrazine or its derivatives such as alkyl or aryl hydrazines,
semicarbazine or aminoguanidine with 1,3-dicarbonyl compounds.
2. The reaction of  hydrazines with α,β-unsaturated carbonyl compounds.
3. The reaction of aliphatic diazo compounds such as diazomethane or
diazoester with acetylene or olefins.
THERAPEUTIC IMPORTANCE
Much research has been carried out with the aim to finding therapeutic values of
pyrazole moiety since their discovery. A large number of substituted pyrazole derivatives
are prepared and tested for variety of biological activities like.
1.   Antiinflammatory409,410
2.   Insecticidal411
3.   p-38 Kinase inhibitors412-415
4.   Antiepileptic416
5.   Nematicidal417
6.   Antitumor418
7.   Anticancer419
8.   Antiviral420
9.   Herbicidal421-424
10. AntiHIV425
Jansen Karte et. al.426 have synthesized pyrazole derivatives as pesticides.
CH3 CH3
O O
+ C6H5NHNH2
N
N
Ph
CH3
CH3
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Somega Shinzo and co-workers427have synthesized pyrazole derivatives and
reported their herbicidal activity. Geheing Reinhald et. al.428 have synthesized 5-amino-
4-cyano-1-aryl-pyrazoles and shown them as plant growth inhibitors. Nakamura Katsyga
and co-worker429,430 have prepared 1,5-diphenyl pyrazoles as Cox-2-inhibitors (III).
Pier Giovanni Baraldi et. al.431have synthesized pyrazole derivatives as
antileukemic agents. Thomas Alan Crowell et. al.432 prepared new pyrazoles as selective
α-adrenergic agonists. Kevin M. Moore et. al433prepared pyrazoles as human
dopamine-D4-receptors while Bernard Banks et. al.434have synthesized pyrazole
derivatives (IV) and tested for their antiparasitic activity.
Laborde Edgardo et. al.435have found that pyrazoles possess glycine transporter-
2-inhibitor activity. Andrew Thurkaub et. al.436have synthesized high affinity C5a receptor
modulator pyrazoles. Nagaaki Sato et. al.437 have prepared pyrazoles as neuropeptide
T5 receptor antagonist. G. M. Hi Yamanonch438 has prepared pyrazoles as glycine
transporter protein inhibitors.
Feid-Allah Hassan439have prepared pyrazoles and reported their antidiabetic
and antibacterial activity. Ejima Akio et. al440have synthesized pyrazole derivatives as
antitumor agents (V).
N
N
SO2
R2
CH3
R1
N
N
F3C
Cl
Cl
CH2
N
(III) (IV)
N
N
N
CH3
N
N
Cl
F
Cl
(V)
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Jacques Dumas and co-workers441have synthesized pyrazole derivatives as
rafkinase and angiogenesis inhibitor agents. David L. S. et. al.442 have reported pyrazoles
as activators of the nitrile oxide receptor and soluble guanglate cyclase agent. T Van
Herk et. al.443 have demonstrate pyrazoles as nicotinic acid receptor (VI). Barber
Christopher et. al.444 have synthesized pyrazole derivatives as phosphodiesterase
inhibitors.
Recently, Atkinson R. N. et. al.445 have synthesized pyrazoles as sodium channel
Blocker (VII). Murakanii Hiroshi et. al.446 have synthesized pyrazoles as antifouling
agent. Gellibert Francoise et. al.447 have prepared pyrazole derivatives as TGF-13
inhibitors.
Grazid Mamalo et. al.448 have newly synthesized pyrazole derivatives tested for
antimicrobial activity. R. Y. Huang and co-workers449 have prepared some 1,2,4- triaryl-
4-alkyl-pyrazoles as estrogen receptor. C. Vittoria and co-workers450 have prepared
some pyrazoles as adenosine receptor antagonists.
Schindler Ursula et. al.451 synthesized new pyrazole derivatives (VIII) as
cardiovascular agents. Havaldar Freddy et. al.452 synthesized 4,5-dihydro 3-phenyl-
1H-pyrazole and reported their biological activity. Carbau Romuald and co-workers453
have prepared pyrazole derivatives (IX) useful as reverse transcriptase inhibitors for the
treatment of HIV infection.
N
N
Cl
F3C
NH
O
N
N
N
H
COOH
R2
R1
(VI) (VII)
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Nishimura Tsoshihiro et. al.454 have synthesized pyrazoles as inhibitors of human
SGLT2 (sodium dependent glucose transporter-2). From Recent literature it has found
that pyrazole derivatives possesses a number of biological activities, such as
fungicidal,455-456herbicidal,457-460 cardiovascular,461antiinflammatory,462-464
Cox-II inhibitor,465 antimicrobial,466anticancer,467-469 protein kinase inhibitor,470-
473 antibacterial474,475antiviral,476antiparasitic,477HIV reverse transcriptase
inhibitor478,479and 5-H T2O receptors.480-482
Ji Yang et. al483 have documented 3-(4-phenoxyphenyl)pyrazole derivatives (X)
for their Sodium Channel Blockers. Ruoxi Lan et. al.484 have prepared pyrazole
derivatives as Cannabinoid receptor antagonist (XI).
Akihiko Tanitame et. al.485 have synthesized pyrazole derivatives (XII) as
antibacterial activity and selective inhibitory activity against bacterial topoisomerases.
Gregory R. Bebernitz et. al.486have described 1,3-diaryl-[1H]-pyrazole-4-acetamide
as antidiabetic agents (XIII). Franco chimenti, Adriana Bolasco et. al487have synthesized
pyrazole derivatives as Monoamine Oxydase Inhibitors.
N
N
R3
R2
(CH2)nR4
R'a
R'
N
N
S
Cl
OH
Cl
Me
Me
(VIII) (IX)
O
NN
R1
R
N
N
NHN
O
Cl Cl
Cl
(X) (XI)
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Abdel-rahman farghaly and hussein el-kashef et. al.488  have prepared pyrazole
derivatives as antibacterial and antifungal activities. Pierluigi caboni  et. al.489 have
reported phenylpyrazole as insecticide action(XIV). Craig W. Lindsley et. al.490have
discovered positive allosteric Modulators for the Metabotropic Glutamate Receptor from
a series of N-(1,3-diphenyl-1H-pyrazol-5-yl)benzamides that potentiate receptor
function in vivo(XV).
Adrian l. Gill and Martyn Frederickson et. al.491have identified pyrazole as a
novel p38 MAP kinase inhibitors(XVI). Jeffrey roppe et. al.492 have discovered novel
heteroaryl azoles that are metabotropic glutamate receptor antagonists with anxiolytic
activity(XVII).
N
N
NO
CH3
CH3
F
F
F
N
N
R1
R2
NH
(XII) (XIII)
N
N
ClCl
CF3
NH2
SORNC
N
N
NH R
O
(XIV) (XV)
N
O
NH NH
O N N
CH3
CH3CH3
Cl
N
N
N
CN
(XVI) (XVII)
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Literature survey reveals that the compounds bearing pyrazole moiety possess
potential drug activity. Looking to the diversified biological activity, it appeared of interest
to synthesize some á-arylaminonitriles, azomethines and thiazolidinones  bearing pyrazole
moiety, in order to achieving compounds having better therapeutic importance. These
studies are described in following parts.
STUDIES ON  PYRAZOLES :
PART - VIII : STUDIES ON á-ARYLAMINONITRILES
PART - IX : STUDIES ON N-ARYL-1,N-PHENYL -3-â-PYRIDYL-PYRAZOL-
  4-YL-AZOMETHINES
PART - X : STUDIES ON THIAZOLIDINONES
    PART - VIII
STUDIES ON
α-ARYLAMINONITRILES
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INTRODUCTION
The nitriles have been widely studied because of their industrial and biological
applications. Several nitrile derivatives have been used in agriculture field becuse of
their high toxicity. The first synthesis of nitriles was reported by  Wohler and Liebig493
in 1832 and by pelouze494 in 1834. The nitriles are very useful intermediate  for various
product such as acrylonitrile for plastics, synthetic rubber, fibers  and phthalonitriles for
a dye stuff.
SYNTHETIC ASPECT
Various methods for the preparation of nitriles have been reviewed by David
Mowry.495 Few recent procedures are as mentioned below.
(I)    From halides using NaCN,  Al2O3496.
(II)   From alkyl halides using KCN, tetraalkylammonium salt and water in trace497
(III)  Preparation by metathesis498
(IV) Dehydrating amides using POCl3499
(V)  The pyrolysis of Schiff’s bases500
(VI)  A  practical method for the preparation of nitriles from primary amines under
         microwave irradiation, has been reported.501-503
MECHANISM  :
H
OR
+ CN
CN
OHR
R
H
CN
OH
R
H
CN
NH
R1
R1-NH2
-H2O
H+
.. ..
154
 From the above reaction, it can be seen that a nucleophile (CN) attacks on the
carbonyl carbon of aldehyde and yields cyanohydrine which reacts with amine to yield
nitrile derivatives.
THERAPEUTIC IMPORTANCE
Various biological activities are associated with nitriles, which can be
enlisted as under.
1. Antiarrythemic504
2. Pesticidal505
3. Herbicidal506
4. Fungicidal507
5. CNS stimulants508
6. Antimicrobial509,510
7. Antihypertensive511
8. Antihypoxic512
9. Antiinflammatory513
Nitriles with fused pyridine rings were reported as ulcer inhibitor.514 Nobuyuki
et. al.515 have prepared some new nitriles (I) and reported them as tumor necrosis
factor production inhibitors.
Kobayashi et. al.516 have synthesised nitrile derivatives. The nitriles as a
refrigeration lubricating oil have been reported by Sabani and co-workers.517 Peterson
I. A. and co-workers518 have studied the antineoplastic activity of some aminonitriles.
(I)
S
N
O
O
N
N
N
H
O
CH3
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V. S. Parmar and co-workers519 have prepared a series of nitriles (II) and
reported them as antioxidants. Antimicrobial activity of nitriles bearing  quinoline moiety
has been  reported by  A. R. Parikh and co-workers.520
Nosyruva and co-workers521 have prepared some new nitrile derivatives (III)
and screened for their biological activities.
P. Sanna and co-workers522 have prepared some novel acrylonitriles (IV) and
studied their antituberculor activity. Catherine M. and co-workers523have prepared
some new cyanoguanidine derivatives and reported them as thromboxane receptor
antagonists.
In persuing the work on the nitrile derivatives incorporating pyrazole molecule,
the newer nitrile derivatives have been synthesised which have been described as under.
SECTION - I  SYNTHESIS AND BIOLOGICAL EVALUATION OF á-
ARYLAMINO-1,N-PHENYL-3-â-PYRIDYL-PYRAZOL-4-
YL-ACETONITRILES
N
S
S
R
N
N
N
N
N
NH2
N N
N
H
N
R1
R2
(III) (IV)
(II)
R1 = F
R2 = Br
R = H, OH, Cl
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SECTION - I
SYNTHESIS AND BIOLOGICAL EVALUATION OF á-ARYLAMINO-1,N-
PHENYL-3-â-PYRIDYL-PYRAZOL-4-YL-ACETONITRILES
In view of the therapeutic activities of nitriles it was contemplated to synthesise
some new nitriles in search of agents possessing higher biological activity. Nitrles of
type (XI) have been synthesised by the reaction of 1,N-Phenyl-3-β-pyridyl-4-formyl-
pyrazole  with different aromatic amines by the presence of sodium cyanide and glacial
acetic acid at 0-5oC.
The constitution of the synthesised products have been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy and mass
spectrometry also. The mass spectra of α-(p-Tolylamino)-1,N-phenyl-3-â-pyridyl-
pyrazol-4-yl-acetonitriles give m/z = 337 (recorded on Page No. 159). The fragmentation
is also explained (Page No. 160).
The products have been screened for their in vitro biological assay like
antimicrobial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger at a concentration of 40 mg/ml. The biological
activities of the synthesised compounds were compared with standard drugs.
The synthesised compounds have been screened for their in vitro biological assay
like antitubercular activity towards a strain of Mycobacterium tuberculosis H37Rv at
concentration of 6.25 mg/ml using Rifampin as standard drug.
R = ArylType - (XI)
N
N
N
CHO
R2 - NH2, NaCN
0-5 C, gl. CH3COOH
o
N
N
N
NH
R
N
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IR SPECTRAL STUDY OF  á-(p-TOLYLAMINO)-1,N-PHENYL-3-â-PYRIDYL-
PYRAZOL-4-YL-ACETONITRILE
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C – H str.(asym.) 2920 2975–2920 95
–CH
3
C – H str. (sym.) 2866 2880–2860 "
C – H i.p. (def.) 1454 1470–1435 "
C – H o.o.p. (def.) 1357 1395–1370 "
Aromatic C – H str. 3033 3090–3030 96
C = C str. 1554 1520–1480 "
C – H i.p. (def.) 1126 1125–1090 "
1062 1070–1000 "
C – H.o.o.p (def.) 815 835–810 "
Pyrazole C = N str. 1600 1610–1590 96
moety C – N str. 1217 1230–1220 "
C = C str. 1515 1585–1480 "
Nitrile C ≡  N str. 2237 2240–2220 95
N – H str. (sym.) 3332 3450–3200 "
N
N
N
NH
N OCH3
N
N
NH
N CH3
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PMR SPECTRAL STUDY OF  á -(p-TOLYLAMINO)-1,N-PHENYL-3-â -pyridyl-
PYRAZOL-4-YL ACETONITRILE
N
N
N
NH
N CH3
e'd'
c
d e
f
g k
j
h
b'
a'
b
a
l
1 2.36 3H singlet Ar-CH3     -
2 3.96 1H singlet -NH     -
3 5.40 1H singlet Ar-Hl Jbb’=7.9
4 6.71-6.74 2H doublet Ar-Ha,a’ Jaa’=8.4
5 7.10-7.13 2H doublet Ar-Hb,b’ Jbb’=6.8
6 7.31-7.40 1H multiplet Ar-Hh     -
7 7.49-7.54 3H multiplet Ar-Hc,d,d’     -
8 7.76-7.79 2H doublet Ar-He,e’ Jee’=8.2
9 8.09-8.12 1H multiplet Ar-Hj     -
10 8.36 1H singlet Ar-Hf     -
11 8.61-8.63 1H doublet Ar-Hk Jkj=6
12 9.05 1H doublet Ar-Hg Jgk=1.5
Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of  protons
Multiplicity Inference    J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
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EXPANDED AROMATIC REGION
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N CH3
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF   á -ARYLAMINO-1,N-
PHENYL-3-â-PYRIDYL-PYRAZOL-4-YL-ACETONITRILES
[A] Synthesis of 3-Acetylpyridine phenyl hydrazone
See, Part-I, Section-I (A).
[B] Synthesis of 1N-Phenyl-3-â-pyridyl-4-fromyl-pyrazole
See, Part-I, Section-I (B).
[C] Synthesis of  á-(p-Anisylamino)-1,N-phenyl-3-â-pyridyl-pyrazol-4-yl-
acetonitrile
1N-Phenyl-3-β-pyridyl-4-formyl pyrazole (2.65g, 0.01M) dissolved in ethanol
(20 ml) was added to sodium cyanide (0.48g, 0.01M) dissolved in water (5 ml) followed
by glacial acetic acetic acid (5 ml). The contents were then stirred for 5 minutes to form
cyanohydrin at 0oC. p-Anisidine (1.23g, 0.01M) dissolved in methanol was added to
the reaction mixture, contents were kept at room temp. for 24 hrs. and poured into ice.
The solid product was crystallized from DMF. Yield, 57%, m.p. 199oC (C23H19N5O;
Found : C, 68.43%; H, 4.15%; N, 18.33%; Requires : C, 68.48%; H, 4.18%; N,
18.36%).
Similarly, other nitriles were prepared. The physical constants are recorded in
Table No.10.
[D] Antimicrobial activity of á-Arylamino-1,N-phenyl-3-â-pyridyl-pyrazol-
4-yl-acetonitriles
Antimicrobial testing was carried out as described in Part-I, Section-II (C). The
zone of inhibition of the test solution are recorded in Graphical Chart No. 10.
Antitubercular  screening of the compounds of type(XI) were carried out by
TAACF, the Southern Research Institute, U.S.A. as described In Part-I, Section-II
(C) and the percentage of inhibition data of the compounds are recorded in Table No.
10a.
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TABLE NO. 10a  : PRIMARY ASSAY OF ANTITUBERCULAR ACTIVITY
N
N
N
NH
R
N
Dr. H. H. Parekh
Saurashtra University
TAACF, Southern Research Institute
Primary Assay Summary Report
RKP-43 295711 4-CH
3
-C
6
H
4
- Alamar H
37
Rv >6.25 0 - MIC Rifampin =
RKP-44 295712 4-OCH
3
-C
6
H
4
- Alamar H
37
Rv >6.25 0 -  0.25 mg/ml
RKP-45 295713 2-Cl-C
6
H
4
- Alamar H
37
Rv >6.25 7 - @ 98% Inhibition
RKP-46 295714 4-Cl-C
6
H
4
- Alamar H
37
Rv >6.25 0 - "
RKP-47 295715 4-F- C
6
H
4
- Alamar H
37
Rv >6.25 0 - "
RKP-48 295716 4-Br-C
6
H
4
- Alamar H
37
Rv >6.25 2 - "
RKP-49 295717 3-Cl,4-F--C
6
H
3
- Alamar H
37
Rv >6.25 1 - "
RKP-50 295718 3,4-(Cl)
2
-C
6
H
3
- Alamar H
37
Rv >6.25 0 - "
RKP-51 295719 2,6-(Cl)
2
-C
6
H
3
- Alamar H
37
Rv >6.25 5 - "
RKP-52 295720 2,4-(CH
3
)
2
-C
6
H
3
- Alamar H
37
Rv >6.25 6 - "
RKP-53 295721 2,5-(OCH
3
)
2
-C
6
H
3
- Alamar H
37
Rv >6.25 0 - "
RKP-54 295722 2-NO
2
,4-CH3C6H3- Alamar H37Rv >6.25 1 - "
Corp
ID
Sample
ID
CommentAssay MTb
Strain
MIC
mg/ml
%
Inhib
Where,
R =
Activity
    PART - IX
STUDIES ON
N-ARYL-1,N-PHENYL-3-β-PYRIDYL-
PYRAZOL-4-YL-AZOMETHINE
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INTRODUCTION
Azomethine derivatives have been found to be potent drug in pharmaceutical
industries and possess a wide spectrum of biological activity. Azomethines are also
known as Schiff’s base and they are well known interemediate for the preparation of
azetidinone, thiazolidinone, formazone, arylacetamide and many other derivatives.
These are the compounds contain characteristic -C=N group. Holla, B. S. et. al.524
have documented azomethine (I) having triazole moiety and possess good antibacterial
activity.
N
N
N
NH
Ar
SH
N
N
N
NH
Ar
SH
CH
R
Azomethines are obtained mainly by warming the aldehyde & aromatic amine
togethar. However, it is more convenient to work in a solvent such as alcohol, dilute
acetic acid or glacial acetic acid. Some time the reaction is aided by traceof acid in
other cases the hydrochloride of the amines can be used in the synthesis.
In general Schiff’s bases do not react further with either of the reagents used in
their preparation as do most of the other types of simple intermediates.
SYNTHETIC ASPECT :
1.   General account of the summary of reaction of aldehydes with amine (aromatic  or
      alipharic) has been reviewed by Murray.525
 R-CHO R'-NH2 R-CH=N-R'+
2.  Strache526 and Van Alphen527 have prepared imine involves in two steps.
       a.  Addition of the amine to the carbonyl group of the aldehyde gives aldol.
 The aldol is rerely capable of isolation.
 R-CHO R'-NH2+ R-CHOHNHR'
(I)
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b. The loss of water to give an imine (azomethine), this corresponds to
the “crotonaldehyde stage” of the aldol condensation.
R-CH=N-R'R-CHOHNHR' + H2O
3. Oddo & Tognacchini528 have introduced the comparative rates of formation
of Schiff’s base from aniline & substituted aniline & aromatic aldehyde using
a cryscopic method follow the course of reaction.
Smalders, et. al.529 synthesized some new azomethine  to give potential antitumor
reagent phosphonates. Yadawe M. S. and Patil S. A.530 have synthesized azomethine
derivative of type shown as below.
Mehta R. H. and et. al.531 have synthesized coummarin schiff’s base derivatives
of type (II) and examined for their antibacterial activity.
Khalafallah A. K. and Hassan M. E.532 have prepared some styryl Schiff’s
bases spiro derivatives as potential antibacterial and antifungal activity. Sharaf El-Din,
and Nabaweyal533 have synthesized some azomethine derivatives (III) having good
antibacterial activity.
Chohan et. al.534 have synthesized azomethines, which have been  screened and
compared for their antibacterial action against bacterial  species Escherichia coli,
Pesudomonus aeruginoase and Klebisella  pneumoniase.
Das Joydip & Singh, Anilk535 have synthesized azomethine shown as below.
R  =   Ph, 4-Br-C6H4, 4-NO2-C6H4,
          2-Cl-C6H4CONH
R  =   3,4 -OH, 3, 4-NO2
        3,4-(OMe)2
O
NH
O N
OH
Me
R
(II) (III)
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        N
But
Me Me MeMe
All-trans-N-refinylidene-n-butylamine (IV) can be stabillized in liposomes of
phophatidylcholine. The rate of formation of the Schiff’s base is found to decrease with
increasing cholesteral concentration in the membrane.
Deshmukh M. D. and Doshi A. G.536 prepared some new  Schiff’s bases show
good antimicrobial activity against test organism S. aureus, E. coli, Saigella dysenteridse
and salmonella typhi.
Wang, Yangang; Ye, Wenta; Yang, Jun;Lou,Aihony537havesynthesize
dazomethines having good plant hormone activity. Das Arima et. al.538 have prepared
Schiff’s bases of  aminohydroxy guanidine (SB-AHG5) were tested  for antiviral  activity
against herper simplex virus type I (HSV-1) and adenovirus type-5 (Ad-5)  alone with
11 other heterocyclic SB-AHG5 some compounds has good  antiadenoviral activity.
Solankee Anjani; Mistry, Pankaj; Patel V. M.539 have synthesized some new
Schiff’s bases having good antibacterial activity.
Ram, Tilak et. al.540 have synthesized some Schiff’s bases, thiazolidinones 4-
triazolines, and formazones of 2-chloro phenothiazines and screened against carrageenin-
induced edema in albino rats. The thiazolidinones showed promising antiinflammatory
activity.
Ali, yousif et. al.541 have synthesized some Schiff’s base derivatives of glucose
contg. acetylenic bond were also prepared Hydroxybenzaldehydes were first  converted
to o-prop-2-ynyl-benzaldehydes followed by their condensation with glucosamine. The
prepared Schiff base were tested for their bactericidal activity against E. coli and
staphylococcus aureus.
(IV)
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Cascaval Alexandru; et. al.542 have synthesized azomethines, which have good
analgesic and antipyratic properties. Pandeya S. N. et. al.543 have synthesized Schiff
bases showed good activity against vibrio cholerae non-o., shigella boydii, Enterococcus
faecalis and Edwaredsiella torla with mic in the rang of 10-25 µg/ml. Some compounds
were found to be active against salmonellalyphi and vibro  cholerae-0, (mic 25-150 µg/
ml).
Omar and et. al.544 have determined cyclocondensation of azomethines  having
good antischistosomal activity.
Pawar R. P. et. al.545 have synthesized azomethines by the condensation of
iodovanillin with different substituted aromatic amines. The good antibacterial activity
was determined.
Chohan and co-workers546 have synthesized a novel class of acetyl ferrocene
derived Schiff bases possess antimicrobial activity.
Ergenc and co-workers547have synthesised azomethine derivatives having
antifungal activity.
Holla B. S. et. al.548 have prepared mannich bases. Pandey, Taruna et. al.549
prepared azomethines and their boron complexes and screened for their antifungal  and
antibacterial properties. It is evident that azomethines alone were quite toxic but their
activity increased after complexation.
Yadav Bodke & S. S. Sangapure550 have synthesised some azomethines and
tested for their biological activity. B. Shivarama Holla et. al.551 have prepared some
new Schiff’s bases having anticancer activity. Ravindra V. Chambhare et. al.552 have
prepared some azomethines of type and tested for their antimicrobial activity. B. Shivarama
Holla., et. al.553 have synthesized azomethines of type (V) having antibacterial and
anti-inflammatory activity.
(V)         R=2-NO2, 4-NO2, 4-Br,.....etc.
N
S
NH
N
O
Cl
Cl
Cl
R
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Looking to the interesting properties of azomethines, we have synthesised
some new azomethines, which have been described as under.
SECTION-I : SYNTHESIS     AND        BIOLOGICAL        EVALUATION
OF  N-ARYL-1,N-PHENYL -3-â-PYRIDYL-PYRAZOL-4-YL-
AZOMETHINE
SECTION-II : SYNTHESIS     AND        BIOLOGICAL        EVALUATION
OF 4-ARYLAMINOMETHYL -3-â-PYRIDYL-1,N-
PHENYLPYRAZOLE
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SECTION-I
SYNTHESIS AND BIOLOGICAL EVALUATION OF N-ARYL-1,N-PHENYL -
3-â-PYRIDYL-PYRAZOL-4-YL-AZOMETHINES
The growing patent literature of recent years demonstrates that the azomethine
derivatives are used as better therapeutic agents. In view of these findings, it appeared
of interest to synthesise Schiff’s base of the type (XII) by the condensation of 1,N-
Phenyl-3-â-pyridyl-4-formyl pyrazole  with various aromatic amines in order to study
their biodynamic behavior.
The constitution of the synthesised products have been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy and mass
spectrometry also. The mass spectra of N-(p-Tolyl)-1,N-phenyl -3-â-pyridyl-pyrazol-4-yl-
azomethine give m/z = 337 (recorded on Page No.174). The fragmentation is also
explained (Page No. 175).
The products have been screened for their in vitro biological assay like
antimicrobial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger at a concentration of 40 mg/ml. The biological
activities of the synthesised compounds were compared with standard drugs.
N
N
N
N
R
N
N
N
CHO
R-NH2
gl. CH3COOH
Type (XII)       R = Aryl
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IR SPECTRAL STUDY OF N-(p-TOLYL)-1,N-PHENYL -3-â-PYRIDYL-PYRAZOL-
4-YL-AZOMETHINE
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C – H str.(asym.) 2914 2975–2920 95
–CH
3
C – H str. (sym.) 2860 2880–2860 "
C – H i.p. (def.)                     1448 1470-1435        “
C – H o.o.p. (def.) 1377 1395–1370 "
Aromatic C – H str. 3072 3090–3030 96
C – C str. 1571 1585-1570
C – H i.p. (def.) 1124 1125–1090 "
C – H o.o.p (def.) 823 835–810 "
Pyrazole C = N str. 1571 1610–1590 96
moety C – N str. 1234 1230–1220 "
Schiff Base C = N str. 1606 1660-1580 "
N
N
N
N
CH3
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Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of  protons
Multiplicity Inference    J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
PMR SPECTRAL STUDY OF   N-(p-TOLYL)-1,N-PHENYL -3-â-PYRIDYL-
PYRAZOL-4-YL-AZOMETHINE
1 2.36 3H singlet Ar-CH3     -
2 7.11-7.14 2H doublet Ar-Haa’ Jaa’=8.2
3 7.18-7.21 2H doublet Ar-Hbb’ Jbb’=8.3
4 7.35-7.45 1H multiplet Ar-Hh     -
5 7.49-7.54 3H triplet Ar-Hc,d,d’     -
6 7.82-7.85 2H doublet Ar-Hee’ Jee’=8.9
7 8.11-8.14 1H multiplet Ar-Hj     -
8 8.51 1H singlet           Ar-Hf     -
9 8.67-8.70 1H d,d Ar-Hk Jkj=6
Jkh=1.2
10 8.76 1H singlet Ar-Hl     -
11 9.03 1H singlet Ar-Hg     -
N
N
N
N
CH3
a
a'
b'
b
e
e'd'
d
c
f
g
h
j
k
l
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EXPANDED AROMATIC REGION
N
N
N
N
CH3
a
a'
b'
b
e
e'd'
d
c
f
g
h
j
k
l
N
N
N
N
CH3
m/z =338
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N
N
N
N
CH3
338
N
N
N
CH3
N
N
N
NH
N
N
N
CH3
N
N
N
NH
N
N
N
N
CH3
N
N
CH2
N
CH3
CH3
m/z = 261
m/z = 247 (m+1)
m/z = 232 (m+2)
m/z = 218 (m+2)
m/z = 169 
m/z = 144
m/z = 91 
m/z = 116 (m+2)
m/z = 158 (m+2)
+
o
+
o
+
o
+
o
+
o
+
o
+
o
+
o
+
o
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL  EVALUATION OF N-ARYL-1,N-PHENYL -3-
â-PYRIDYL-PYRAZOL-4-YL-AZOMETHINES
[A] Synthesis of 3-Acetylpyridine phenyl hydrazone
See, Part-I, Section-I (A).
[B] Synthesis of 1N-Phenyl-3-â-pyridyl-4-fromyl pyrazole
See, Part-I, Section-I (B).
[C] Synthesis of  N-(p-Tolyl)-1,N-phenyl -3-â-pyridyl-pyrazol-4-yl-azomethine
 A mixture of 1N-Phenyl-3-β-pyridyl-4-formyl-pyrazole (2.65g, 0.01M) and p-
toludine dissolved in ethanol (20 ml) was refluxed in ethanol (95%) for 6 hrs. gl.acetic
acid is used as catalyst. The contents were cooled and product isolated was crystallised
from ethanol. Yield, 75%, m.p. 222oC (C22H18N4; Found : C, 78.03%; H, 5.31%; N,
16.53%; Requires : C, 78.08%; H, 5.36%; N, 15.56%).
Similarly, other nitriles were prepared. The physical constants are recorded in
Table No. 11.
[D] Antimicrobial activity of N-aryl-1,N-phenyl -3-â-pyridyl-pyrazol-4-yl-
azomethines
Antimicrobial testing was carried out as described in Part-I, Section-II (C). The
zone of inhibition of the test solution are recorded in Graphical Chart No. 11.
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ZONES OF INHIBITION IN mm
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SECTION-II
SYNTHESIS AND BIOLOGICAL EVALUATION OF 4-ARYLAMINOMETHYL-
3-â-PYRIDYL-1,N-PHENYLPYRAZOLE
Aminomethyl derivatives of heterocyclic compounds are associated with diverse
biological  activity. These finding prompted us to synthesise some representative
aminomethyl derivative of type (I) bearing pyrazole moiety obtained by  selective
reduction of (imine group) of Schiff’s bases of  type (XII) with  sodium borohydride in
controlled experimental condition as shown in the reaction  scheme.
The constitution of the synthesised products have been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy and mass
spectrometry also. The mass spectra of 4-p-Tolyl-aminomethyl-3-â-pyridyl-1,N-
phenylpyrazole give m/z = 340 (recorded on Page No. 183). The fragmentation is also
explained (Page No. 184).
The products have been screened for their in vitro biological assay like
antimicrobial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger at a concentration of 40 mg/ml. The biological
activities of the synthesised compounds were compared with standard drugs.
An. NaBH4
N
N
N
N
R
N
N
N
NH
R
Type (XIII)       R = Aryl
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IR SPECTRAL STUDY OF 4-(p-TOLYL)-AMINOMETHYL-3-â-PYRIDYL-1N-PHENYLPYRAZOLE
0.0
10.0
20.0
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
110.0
%T
500.0750.01000.01250.01500.01750.02000.03250.0
1/cm
 470.6
 516.9
 538.1
 719.4
 788.8
 817.8
 864.1
 920.0
 958.6
 991.3
1035.7
1093.6
1122.5
1168.8
1232.4
1298.0
1319.2
1340.4
1382.9
1407.9
1436.9
1496.7
1514.0
1593.1
1620.1
2831.3
2912.3
2999.1
3062.7
3413.8
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C – H str.(asym.) 2912 2975–2920 95
–CH
3
C – H str. (sym.) 2831 2880–2860 "
C – H i.p. (def.) 1407 1470–1405 "
C – H o.o.p. (def.) 1382 1395–1370 "
Alkane C – H str.(asym.) 2912 2936-2916 "
–CH
2
C – H def. 1496 1485-1445 "
Aromatic C – H str. 3062 3090–3030 96
C – C str. 1593 1585-1570
C – H i.p. (def.) 1168 1175–1090 "
C – H o.o.p (def.) 817 835–810 "
Pyrazole C = N str. 1571 1610–1590 96
moety C – N str. 1234 1230–1220 "
N
N
N
NH
CH3
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Signal
  No.
Signal Position
    (δppm)
 Relative No.
  of  protons Multiplicity
Inference    J Value
    In Hz
Instrumental Standard : TMS; Solvent: CDCl3 ; Instrument : BRUKER Spectrometer (300MHz)
PMR SPECTRAL STUDY OF 4-(p-TOLYL)-AMINOMETHYLENE-3-â-PYRIDYL-1N-
PHENYLPYRAZOLE
1 2.26 3H singlet Ar-CH3     -
2 4.34 2H singlet -CH2(A1&A2)     -
3 6.62-6.65 2H doublet Ar-Haa’ Jaa’=8.5
4 7.02-7.05 2H doublet Ar-Hbb’ Jbb’=8.2
5 7.31-7.36 1H triplet Ar-Hj Jjk=7.6
Jjh=7.3
6 7.46-7.49 2H doublet Ar-Hdd’ Jdd’=8.3
7 7.49-7.52 1H multiplet Ar-Hc     -
8 7.72-7.75 2H doublet Ar-Hee’ Jee’=8.9
9 8.05 1H singlet Ar-Hf     -
10 8.37-8.40 1H doublet Ar-Hk Jkj=8.1
11 8.53-8.56 1H doublet Ar-Hh Jhj=6.0
12 9.10 1H singlet Ar-Hg     -
N
N
N
NH
CH3
a
a'
b'
b
e
e'd'
d
c
f
g
h
j
k
l
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EXPANDED AROMATIC REGION
N
N
N
NH
CH3
a
a'
b'
b
e
e'd'
d
c
f
g
h
j
k
l
N
N
N
NH
CH3m/z =340
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N
N
N
NH
CH3
N
N
N
CH3
NH
CH3
N
N
NH
N
N
N
CH3
CH3
NH2
CH3
N
N
CH3
N
N
NH
CH3
m/z = 340
m/z = 249 (m+1)
m/z = 234 (m+1)
m/z = 217 (m+2)
m/z = 156 (m+2)
m/z = 142 (m+2)
m/z = 130 (m+2)
m/z = 117 (m+2)
m/z = 104 (m+2)
m/z = 91
+
o
+
o
+
o
+
o
+
o
+
o
+
o
+
o
+
o
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 4-ARYLAMINOMETHYL-
3-â-PYRIDYL-1,N-PHENYLPYRAZOLES
[A] Synthesis of 3-Acetyl pyridine phenyl hydrazone
See, Part-I, Section-I (A).
[B] Synthesis of 1N-Phenyl-3-â-pyridyl-4-fromyl pyrazole
See, Part-I, Section-I (B).
[C] Synthesis of 4-Arylaminomethyl-3-â-pyridyl-1N-phenylpyrazole
 Sodium borohydride (0.15M, 0.57g) was added to a methanolic solution of
4-(p-Tolyl)amino methyl-3-β-pyridyl-1,N-phenyl pyrazole (0.01M, 3.38 g) over
a period of  30 minutes at temperature 5-10oC. The reaction mixture  then kept over
night at room temp. The excess borohydride was neutralized by adding water and
the product was extracted with ether. The ether extract was washed with water untill
neutral, then dried over anhydrous Na2SO4 and finally  the ether  was evaportated  to
give aminomethyl derivatives.  Yield, 60%, m.p. 136oC (C22H20N4; Found : C,
77.59%; H, 5.90%; N, 16.44%; Requires : C, 77.62%; H, 5.92%; N, 16.46%).
Similarly, other nitriles were prepared. The physical constants are recorded in
Table No. 12.
[D] Antimicrobial activity of 4-Arylaminomethyl-3-â-pyridyl-1,N-
phenylpyrazoles
Antimicrobial testing was carried out as described in Part-I, Section-II (C). The
zone of inhibition of the test solution are recorded in Graphical Chart No. 12.
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ZONES OF INHIBITION IN mm
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    PART - X
STUDIES ON
THIAZOLIDINONES
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INTRODUCTION
Thiazolidinones, which belong to an important group of heterocyclic compounds
have been extensively explored for their applications in the field of medicine.
Thiazolidinones, with a carbonyl group at position 2 in structure (I) and position 4 or 5
in structure(II) have been subjected for extensive study in the recent past. Numerous
reports have appeared in the literature which highlight their chemistry and use.
4-Thiazolidinones are derivatives of thiazolidine with carbonyl group at   4-
position (II). Substituent in the 2, 3 and 5 positions may be varied, but the greatest
different in structure and properties is exerted by the groups attached to carbon atom at
the 2-position and to nitrogen atom at the 3-position. The cyclic structure was assigned
after recognition of mercaptoacetic acid as a primary product of hydrolysis of 3-phenyl-
2-phenylimino-4-thiazolidinones.554
A well known antibiotic, actithiazic acid (IV), isolated from a species of
streptomyces shows specific in vitro activity against M. tuberculosis, but it is inactive
in vivo probably due to antagonisation by biotin, bears the 4-thiazolidinone skeleton
SYNTHETIC  ASPECT
Several methods for the preparation of 4-thiazolidinones are narrated in
literature555-563
1. R. Nath and K. Shanker564 have prepared 4-thiazolidinones by cyclization of
N-aryl-N’-(2'-pyridyl)-thiocarbamide with chloroacetic acid.
(I)  (II)      (III)         (IV)
S
N
H O
S
NH
O
S
NH
O
S
NH
O
(CH2)5COOH
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2. I. D. Shah and J. P. Trivedi565 have synthesized thiazolidinones from 4-aryl
thiosemicarbazones by condensing them with chloroacetic acid, α-bromo
propionic and α-bromophenyl acetic acid.
3. M. Seeda et. al.566 have synthesized some new thiazolidinones.
NH
R1
NH
N R2
S
R-CH-COOH
N
S
O
R1
R
N
N R2
NH
Ph
NH2
S
ClCH2COOH
NH
S
N
O
Ph
NH
S
N
O
Ph
Ar
Ar-CHO
SO2Cl
R
S
O
O
N
S
O
N
Ar
Ph
R = Aryl
N
NH
NH
S R
ClCH2COOH
N
N
S
O
N
R
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MECHANISM
The reaction of 4-thiazolidinones proceeds by the attacks of the chloroacetic
acid upon the C=S group, the tautomerism takes place with removal of HCl followed by
removal of water and subsequent cyclization.
THERAPEUTIC IMPORTANCE
Much research has been carried out with the aim to finding therapeutic values of
thiazolidinone moiety since their discovery. The thiazolidinones, substituted at 2 and 3
position are reported to exhibit a wide variety of biological activities.
1.  Antibacterial567,568
2.  Antitubercular569,570
3.  Anti HIV and anticancer571
4.  Antidiabetic572
5.  Insecticidal573
6.  Herbicidal574
7.  Anthelmintics575,576
8.  Cardiovascular577
9.  Mosquito repellent578
10. Antiviral579
11. Hypnotic580-582
12. Antifungal583-585
13. Antitumor586
NH
R
NH2
S
NH
R
NH
SH
OH
O
Cl
S
NH
NH
HOOC
R
S
N
H N
R
O
R'-CHO
S
NH
N R
O
R'
-H2O
-HCl
192
14. Antiulcer587,588
15. Local anaesthetic589
16. Antimicrobial590,591
Pawar and co-workers592 reported synthesis and in vitro antibacterial activity
of some 4-thiazolidinone derivatives. Goel et. al.593 have synthesized thiazolidinone
derivatives and compared their antiinflammatory activity, ulcerogenic liability,
cardiovascular and CNS effects. In other study, some thiazolidinones have been found
to be promising antibacterial agent.594,595
Siddique, Mohammed et. al.596 have prepared substituted thiazolidinones (IV)
and reported their antibacterial, antifungal, antithyroid and amoebicidal properties.
Akama Tsutoma et. al.597 have synthesized thiazolidinones as a Telomeres
inhibitors. S. Guniz Kucukguzel et. al.598 have synthesized thiazolidinones as
antimicrobial and anticancer agent. S. K. Srivastava et. al.599 have prepared new
thiazolidinones as antibacterial, antifungal, analgesic and diuretic agents.
Recently, Fujiwara Norio et. al.600 have synthesized thiazolidinones as
antiinflammatory agent. Pfahl Magnus et. al.601 have reported thiazolidinones and tested
their phosphatase inhibitory and anticancer activity. Jag Mohan et. al.602have prepared
thiazolidinones (V) and reported their antimicrobial activity.
S
N
O
S
R4
R3R5
R2
R1
(IV)
R1 = OH
R2, R4, R5 = H
R3 = Me
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Govindarajan R. et. al.603 have synthesized thiazolidinones as antitubercular,
antifungal and antibacterial agent. Dinh T. H. et. al.604 have prepared and reported
antibacterial and antifungal activity of thiazolidinones. Takagi Masae and co-workers605
have synthesized thiazolidinones and screened for their antiinflammatory activity. Ma
Tonghui et. al.606 have documented thiazolidinones as CFTR (cystic fibrosis
transmembrane conductance regulator) inhibitor.
Hassan et. al.607 have prepared 2-imino-4-thiazolidinones which have been found
to possess antimicrobial activity. K. Mogilaiah and co-workers608,609 isolated some
4-thiazolidinone derivatives and tested their antibacterial activity. G. S. Godaginamath
et. al.610 also prepared thiazolidinone derivatives as antimicrobial agent. R. S. Lodhi
and co-workers611 have been synthesized and studied antimicrobial, antiinflammatory
and analgesic property of 4-thiazolidinone and arylidene derivatives (VI).
Recently, Dayam R. et. al.612 have reported some novel thiazolidinone derivatives
as novel class of HIV- integrase inhibitors. Sonawane N. D. et. al.613 have synthesized
some new thiaolidinone derivatives as in vivo pharmacology and antidiarrheal efficacy
of a thiazolidinone CFTR inhibitor in rodents. Shih M. H. et. al.614 have described the
syntheses and evaluation of antioxidant activity of sydnonyl substituted thiazolidinone
R = H, Alkyl
N
N
NH
O
N
S
R1
O
Z
R1=Un-substituted aryl
Z = HZ
Z = CH2R2
R1R2= Substituted aryl
R
N
H
O
S
N
H
O
(V)
(VI)
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and thiazoline derivatives(VII). Reigada D. et. al.615 have reported some novel
thiazolidinone derivatives as release of ATP from retinal pigment epithelial cells involves
both CFTR and vesicular transport.
Moreover, Rao A. et. al.616 have described some novel thiazolidinone derivatives
as 2-(2,6-dihalophenyl)-3-(pyrimidin-2-yl)-1,3-thiazolidin-4-ones as non-nucleoside
HIV-1 reverse transcriptase inhibitors. Muanprasat C. et. al.617 have prepared some
new thiazolidinone derivatives as CFTR inhibitors.
Furthermore, Salinas D. B. et. al.618 documented the thiazolidinone derivatives
as CFTR inhibitor. Wang X. F. et. al.619 have synthesized some novel thiazolidinone
derivatives described as new cystic fibrosis transmembrane conductance regulator
inhibitor on Cl-conductance in human sweat ducts. Ur F. et. al.620 have constructed
some new 6-methylimidazo[2,1-b]thiazole-5-carbohydrazide derivatives and their
antimicrobial activities.
Recently, Maclean D. et. al.621 have reported thiazolidinone library as agonists
of the follicle stimulating hormone receptor (VIII). Thiagarajah J. R. et. al.622 have
synthesized a small molecule  as CFTR inhibitor.
N
S
NH
O
R3
O
R1
R2
(VII)
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Thiagarajah J. R. et. al.623 have been reported as intestinal ion and fluid secretion
by a small-molecule CFTR inhibitor. Taddei A. et. al.624  have been constructed some
new thiazolidinone as CFTR inhibition.
These valid observations led us to explore thiazolidinones chemistry by synthesizing
its derivatives bearing pyrazole moiety of medicinal value in order to achieve better
therapeutic agents. It has been described in the following section.
SECTION - I SYNTHESIS AND BIOLOGICAL EVALUATION OF
2-ARYLIMINO-5(H)-4-THIAZOLIDINONES
SECTION - II SYNTHESIS AND BIOLOGICAL EVALUATION OF
2-ARYLIMINO-5-(1’,N-PHENYL-3’-â-PYRIDYL-
PYRAZOL-4’-YL-METHINO)-4-THIAZOLIDINONE
S
N
O
BnO
NH
O NH
O
NH2
Cl
(VIII)
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SECTION - I
SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-ARYLIMINO-5(H)-4-
THIAZOLIDINONES
Looking to the interesting therapeutic activities of thiazolidinones, we have
synthesised thiazolidinone of type- (XIV)  by action of substituted aryl thiosemicarbazone
with chloroacetic acid, sodium acetate in the presence of gl. acetic acid.
The constitution of the synthesised products have been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy. The mass
spectra of 2-(3,4Dicholorphenylimino)-5(H)-4-thiazolidinone give m/z = 261(recorded
on Page No. 199). The fragmentation is also explained (Page No. 200).
(XIV)
R NH2
NH4SCN
H2O
R NH NH C NH2
S
gl. CH3COOH
CH3COONa
ClCH2COOH
R N
S
N
H O
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IR SPECTRAL STUDY OF  2- (3’ ,4’ -DICHLOROPHENYLIMINO)-5(H)-4-
THIAZOLIDINONE
Instrument : SHIMADZU-FT-IR 8400-Spectrophotometer; Frequency range : 4000-400 cm-1 (KBr disc.)
Type
Vibration Frequency in cm-1      Ref.
mode  Observed   Reported
Alkane C – H str.(asym.) 2933 2975–2950 426
–CH
3
C – H str. (sym.) 2835 2880–2860 "
C – H i.p. (def.) 1450 1470–1435 "
C – H o.o.p. (def.) 1361 1385–1350 "
Aromatic C – H str. 3049 3130–3030 427
C = C str. 1502 1585–1480 "
C – H i.p. (def.) 1064 1125–1090 "
C – H o.o.p. (def.) 833 835-810 "
Pyrazole C = N str. 1606 1650–1580 428
moiety C – N str. 1259 1350–1200 "
C – F 752 760-710 "
Ether C – O – C str. (asym). 1220 1275–1200 "
C – O – C str. (sym). 1029 1075–1020 "
Chalcone C = O str. 1660 1760–1655 429
O
Cl
Cl N
S
NH
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 PMR SPECTRAL STUDY OF  2-(2’,5’-DICHLOROPHENYLIMINO)-5(H)-4-
 THIAZOLIDINONE
Internal Standard : TMS; Solvent : CDCl3   : Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (d ppm) of Protons In Hz
1. 3.98 2H singlet -CH2 -
2. 7.05 1H singlet Ar-Hc -
3. 7.07-7.11 1H double Ar-Hb Jba = 8.7
doublet
4. 7.34-7.37 1H doublet Ar-Ha Jab = 8.42
O
Cl
N
S
NH
Cl
a
b
c
199
O
Cl
Cl N
S
NH
m/z = 261
200
Cl
Cl N
NH
CH3
Cl N
SH
NH2
O
Cl
Cl N
S
NH
N
CH2NH
O
CH3
CH3
N
S
NH
Cl NH2
Cl
Cl
CH2
O
CH3
CH3NH
S
CH2
m/z = 261
m/z = 203
m/z = 186.5
m/z = 158
m/z = 127.5
m/z = 158
m/z = 111
m/z = 73
m/z = 46
+
o
+
o
+
o
+
o
+
o
+
o+
o
+
o
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SECTION - II
SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-ARYLIMINO-5-(1’,N-
PHENYL-3’-â-PYRIDYL-PYRAZOL-4’-YL-METHINO)-4-THIAZOLIDINONES
With a view to getting better therapeutic agents and considering the association
of various biological activities of thiazolidinone heterocycles, the preparation of arylidenes
of Type (XIV) have been undertaken by the condensation of 1,NPhenyl-3-(â-pyridyl)-
4-formyl pyrazole  with different 2-Arylimino-5(H)-4-thiazolidinones.
R N
S
N
H O
+ N
N
O
N
N
N
N
S
N
H
O
N
R
gl. CH3COOH
CH3COONa
Type - (XV) R = Aryl
The constitution of the synthesised products have been characterised by using
elemental analyses, infrared and 1H nuclear magnetic resonance spectroscopy and mass
spectrometry also. The mass spectra of 2-p-Anisylimino-5-(1’,N-phenyl-3’-â-pyridyl-
pyrazol-4’-yl-methino)-4-thiazolidinone give m/z =450(recorded on Page No. 204).
The fragmentation is also explained (Page No. 205).
The products have been screened for their in vitro biological assay like
antibacterial activity towards Gram positive and Gram negative bacterial strain and
antifungal activity towards Aspergillus niger at a concentration of 40 mg/ml. The biological
activities of synthesised compounds were compared with standard drugs.
202
 Observed
Alkane C-H str. (asym.) 2922 2975-2925 95
-CH3 C-H str. (sym.) 2854 2880-2860  ,,
C-H i.p.(def.) 1438 1470-1435  ,,
C-H o.o.p. (def) 1357 1395-1370  ,,
Aromatic C-H  str. 3031 3090-3030 96
C=C str. 1502 1540-1480  ,,
C-H i.p.(def.) 1095 1125-1090  ,,
C-H o.o.p.(def) 831 835-810  ,,
Pyrazole C=N str. 1598 1600-1650 72
moiety C-N str. 1226 1220-1020  ,,
Thiazolidinone C=O str. 1706 1760-1655 95
ring C-S-C str. 688 700-600  ,,
C-N str. 1164 1220-1020  ,,
C=N str. 1639 1640-1590  ,,
Type     Ref.
        Reported
Frequency in cm-1 Vibration
Mode
30.0
40.0
50.0
60.0
70.0
80.0
90.0
100.0
%T
500.0750.01000.01250.01500.01750.02000.03250.0
1/cm
 505.3
 543.9
 651.9
 688.5
 727.1
 759.9
 831.3
 887.21006.8
1095.5
1145.6
1164.9
1226.61357.8
1438.8
1502.4
1529.4
1598.9
1639.4
1706.9
2854.4
2922.0
3031.9
IR SPECTRAL STUDIES OF 2-(p-TOLYLIMINO)-5-(1’,N-PHENYL-3’-â-
PYRIDYL-PYRAZOL-4’-YL-METHINO)-4-THIAZOLIDINONE
Instrument  : SHIMADZU-FT-IR 8400-Spectrophotometer ; Frequency range : 4000-400 cm-1
(KBr disc.)
N
N
N
N
H
S O
N
CH3
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 PMR SPECTRAL STUDY OF  2-(p-TOLYLIMINO)-5-(1’,N-PHENYL-3’-â-PYRIDYL-PYRAZOL
 -4’-YL-METHINO)-4-THIAZOLIDINONE
N
N
N
N
H
S O
N
CH3
e
e'
d
d'
c
f
g
h
j
k
l
b
b'
a
a'
 Internal Standard : TMS; Solvent : CDCl3   : Instrument : BRUKER Spectrometer (300 MHz)
Signal Signal Position Relative No. Multiplicity Inference J Value
No. (d ppm) of Protons In Hz
1 2.4        3H        singlet            Ar-CH3          -
2 7.01-7.04        2H       doublet            Ar-Ha,a’      Jaa’=7.9
3 7.22-7.26        2H       multiplet            Ar-Hc,j          -
4 7.35-7.44        1H       multiplet            Ar-Hh          -
5 7.48-7.53        4H       multiplet            Ar-Hb,b’          -
           Ar-Hd,d’          -
6 7.68        1H        singlet             -NH          -
7 7.76-7.79        2H       doublet            Ar-He,e’      Jee’=8.1
8 7.97-8.0        1H       doublet            Ar-Hk       Jkj=7.8
9 8.09        1H        singlet            Ar-Hl          -
10 8.70-8.71        1H       doublet            Ar-Hg          -
11 8.95        1H        singlet            Ar-Hf          -
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EXPANDED AROMATIC REGION
N
N
N
N
H
S O
N
CH3
e
e'
d
d'
c
f
g
h
j
k
l
b
b'
a
a'
N
N
N
N
H
S O
N
H3CO
m/z =450
205
N
N
N
N
H
S O
N
OCH3
N
N
N
H
S O
N
OCH3
NH
N
NH2
S
N
NH
N
S
NH
SH
N
CH2
N
NH2
m/z = 150 (m+2)
m/z = 137 (m-2)
m/z = 107 (m+2)
m/z = 92 (m+2)
m/z = 244 (m+2)
m/z = 381 (m+2)
m/z = 450 (m+2)
m/z = 78 (m-1)
+
o
+
o
+
o
+
o
+
o
+
o
+
o
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EXPERIMENTAL
SYNTHESIS AND BIOLOGICAL EVALUATION OF 2-ARYLIMINO-5-(1’,N-
P H E N Y L - 3 ’ - â - P Y R I D Y L - P Y R A Z O L - 4 ’ - Y L - M E T H I N O ) - 4 -
THIAZOLIDINONES
[A] Synthesis of 3-Acetyl pyridine phenyl hydrazone
See, Part-I, Section-I (A).
[B] Synthesis of 1,N-Phenyl-3-â-pyridyl-4-fromyl pyrazole
See, Part-I, Section-I (B).
[C] Synthesis of 2-(p-Tolylimino)-5-(1’,N-phenyl-3’-â-pyridyl-pyrazol-4’-yl-
methino)-4-thiazolidinone
To a well stirred solution of 1N-Phenyl-3-â-pyridyl-4-fromyl-pyrazole (2.65gm,
0.01M) and p-Tolylimino-5H-4-thiazolidinone and fused sodium acetate (1.64 g, 0.02M)
was refluxed in glacial acetic acid on oil bath for 12 hrs, cooled and poured into ice
cold water. Crude was isolated and treated with sodium bisulphide. The solid thus
obtained was filtered, washed, dried and crystallised from DMF. Yield,62%, m.p.222oC.
(C25H19N5OS; Found : C,75.33%; H, 4.77%; N, 15.99%; Requires : C, 75.36%; H,
4.81%; N, 16.01%).
Similarly, other substituted chalcones have prepared. The physical data are
recorded in Table No. 13.
[D] Antimicrobial activity of   2-Aryl-5-(1’,N-phenyl-3’-â-pyridyl-pyrazol-4’-
yl-methino)-4-thiazolidinones
Antimicrobial testing was carried out as described in Part-I, Section-II (C). The
zone of inhibition of the test solution are recorded in Graphical Chart No. 13.
Antitubercular  screening of the compounds of type(XV) were carried out by
TAACF, the Southern Research Institute, U.S.A. as described In Part-I, Section-II
(C) and the percentage of inhibition data of the compounds are recorded in Table No.
13a.
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ZONES OF INHIBITION IN mm
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Dr. H. H. Parekh
Saurashtra University
TAACF, Southern Research Institute
Primary Assay Summary Report
RKP-55 295723 3-Cl-C
6
H
4
- Alamar H
37
Rv >6.25 21 - MIC Rifampin =
RKP-56 295724 4-Cl-C
6
H
4
- Alamar H
37
Rv >6.25 0 -  0.25 mg/ml
RKP-57 295725 4-F-C
6
H
4
- Alamar H
37
Rv >6.25 17 - @ 98% Inhibition
RKP-58 295726 4-Br-C
6
H
4
- Alamar H
37
Rv >6.25 16 - "
RKP-59 295727 4-CH3-C6H4- Alamar H37Rv >6.25 0 - "
RKP-60 295728 2-OCH3-C6H4- Alamar H37Rv >6.25 11 - "
RKP-61 295729 4-OCH3-C6H4- Alamar H37Rv >6.25 0 - "
RKP-62 295730 4-NO2-C6H4- Alamar H37Rv >6.25 89 - "
RKP-63 295731 3,4(Cl)2-C6H3- Alamar H37Rv >6.25 32 - "
RKP-64 295732 2,4-(CH3)2-C6H3- Alamar H37Rv >6.25 46 - "
Corp
ID
Sample
ID
CommentAssay MTb
Strain
MIC
mg/ml
%
Inhib
Where,
R =
Activity
TABLE NO. 13a : PRIMARY ASSAY OF ANTITUBERCULAR ACTIVITY
N
N
N
N
H
S O
NR
REFERENCES
211
REFERENCES :
1.  Kostanecki S. V. and Tambor  J. ;
Chem. Ber., 32, 1921 (1899).
2.  Kazauki K.,  Htayama K.,  Yokomor  S.and  Soki T.;
Chem. Abstr., 85, 5913 (1976).
3.  Rupe H. and  Wasserzug D.;
Chem. Ber., 34, 3527 (1901).
4.  Szell T. ;
Chem. Ber., 92, 1672 (1959) ; Chem. Abstr., 53, 21913 (1959).
5.  Lyle R. B. and  Paradis L. P. ;
J. American Chem. Soc., 77, 6667 (1955); Chem. Abstr., 50, 10057 (1956).
6.  Hermes S. A.;
Chem. Abstr., 70, 96422h (1969).
7.  Rawal  A. A. and N. M. Shah ;
Indian J. Chem., 21, 234 (1962).
8.  Cheng P. L.,  Fournari P. and Tirouflet  J. ;
Bull. Soc. Chim. France, 102248 (1963); Chem. Abstr., 60, 1683 (1964).
9. KurodoC.  and  Matsukuma T. ;
Sci. Papers Inst. Phys. Chem. Res. (Tokyo), 18, 51 (1932); Chem. Abstr., 26, 2442 (1932).
10.  Breslow  D. S. and  Houser C. R.;
J. American Chem. Soc., 62, 2385 (1940) ; Chem. Abstr., 34, 7875 (1940).
11.  Jadav G. V. and  Kulkarni V. G. ;
Curr. Sci. (1944).
12.  Reichel L.;
Naturwissenschallen 32, 215 (1944); Chem. Abstr., 10, 2441 (1946).
13.  Vlasov V. M. ;
Izu. Sib. Otd, Akad. Nauk. S. Ser. Khim. Nauk. 2, 96 (1971); Chem. Abstr., 76,
140411d (1972).
14.  Nayak P. L. and  Rout N. K.;
J. Indian Chem. Soc., 52, 801 (1975).
15. Mohamed E. A.,  Abdel Rahman R. M.,  Sayed A. A. and  Ismail M. M.;
Indian J. Chem., Soc., 69, 82 (1992).
16.  Jadhav K. P., Ingle  D. B.;
Indian J. Chem., 22B, 180 (1983).
212
17.  Utale P. S.,  Raghuvanshi P. B.,  Doshi A. G.;
Asian J. Chem., 10(3), 597-99 (1998).
18.  Pfleiderer S. W. and  Mosthafa H.;
Synthetic Org. Chem., B90, 738 (1957).
19. Rasaki Abayomi Osisany, James Olabisi Oluwadiya;
J. Heterocycl. Chem., 26, 947 (1989).
20.  Folkers K.,  Harris S. A.;
J. Am. Chem. Soc., 61, 1245 (1939).
21.  Mahmoud M. R.,  Awatef E. F. E.,  Abd-El-Halim M. S.,  Radwan A. M.;
Indian J. Heterocycl. Chem., 4, 131-36 (1994).
22.  Deshmukh  A. Y.,  Raghuwanshi P. B.,  Doshi  A. G.;
Oriental J. Chem., 18(1), 101-104 (2002).
23.  Hashan M.A. El.,  El-Kady M.,  Saiyed M.A.,  Elsawy A.A.;
Egypt. J. Chem., 27(6), 715-21 (1985) (Eng.); Chem. Abstr., 105, 208684 (1986).
24.  Sammour A.,  Akhnookh Y. and  Jahine H.;
U.A.R. J. Chem., 13(4), 421-37, (1970); Chem. Abstr., 77, 101348q (1972).
25.  Crawley L. S. and  Fanshawe W. J.;
J. Heterocycl. Chem., 14, 53, (1977).
26.  Chan Seng H. A., Brimble Margaret;
Aus. J. Chem., 1998; Chem. Abstr.; 129, 16105f (1998).
27.  Khalafallah A.;
Asian J. Chem., 8(4), 951-96 (1996).
28.  Brown D. J.;
Heterocycl. Compd., 16.
29.  Taylor E. C. and  Morrison R.W.;
J. Org. Chem., 32, 2379 (1967).
30. Ms.  Hastak B. S. and  Ghiya B.J.;
Indian J. Heterocycl. Chem., 2, 133-135 (1992).
31.  Mehta  P. A. and  Naik H. B.;
Oriental J. Chem., 14(1), 159-60 (1998); Asian J. Chem., 10(4), 1017-8 (1998).
32.  Ogansyan E. T. et al. ;
Khim. Farm. Zh., 25(8), 18 (1991); Chem. Abstr., 115, 247497n (1991).
33.  Satoshi S.,  Yasunori  N.,  Hiroki U.;
J. Med. Chem., 1993, 3904-9 (Eng.); Chem. Abstr., 120, 133956j (1994).
213
34.  Satomi Y.;
Ind. J. Cancer 55(3), 506 (1993); Chem. Abstr., 120, 208071 (1994).
35.  Auto R. J. et al. ;
J. Clin. Biochem. Nutr., 17(2), 73 (1994); Chem. Abstr., 123, 122487x (1995).
36. Li Rongshi, Chen. Xiawa., Gong Baogung, Qominguez, Jose N. et al.;
J. Med. Chem., 38(26), 5031-7 (1995); Chem. Abstr., 124, 232f (1996).
37.  Zongru G.,  Rui H.;
Faming Zbuanli Shenquarg Gonku Shuominh Shu CN  1, 113, 909; Chem. Abstr., 125,
10376r (1996).
38.  Nielsen F. S.,  Chirstensen S. B.;
J. Med. Chem., 41, 4819-4832 (1998).
39. Nissan Chemical Industries Ltd.,
Japan Kokai Tokkyo Koho Japan 58, 08,035, (1983); Chem. Abstr.,98, 178947a (1983).
40.  Seele R. et al. ;
Eur. Pat. Appl. Ep., 337, 198 (Cl C07D, 249/08), (1989); Chem. Abstr., 113, 178990s (1990).
41. Tashio Pharmaceutical Co. Ltd. ;
Japan, kokai Tokkyo Koho Jp. 59, 12, 094 (84, 12, 094) (Cl A 61 K 31/215); Chem.
Abstr., 101, 54722j (1984).
42.  Serre H.,  Rey J. and tarayre  J. P.;
Fr. Demande 2, 377, 201 (Cl A 61 K 37/48); Chem. Abstr., 91, 9494a (1979).
43.  Vanstone A. E.,  Maile G. K. and  Nalbantoglu L. K.;
Ger. Offen. DE 3,537, 207 (Cl. 07 c 65/40), (1986); Chem. Abstr., 106, 49778f (1987).
44.  Bowden K., . Dal P. A  and Shah  C. K.;
J. Chem. Res. Synop., 12, 2801 (1990); Chem. Abstr., 114, 160570m (1991).
45.  Inamori Y. et al. ;
Chem. Pharm. Bull., 39(6), 1604 (1991); Chem. Abstr., 115, 105547c (1991).
46.  Gaurav V. M. and Ingle  D. B.;
Indian J. Chem., 25B, 868 (1986); Chem.Abstr., 107, 39321h (1987).
47. Pedersen A. K.  and  Fitz Gerald G. A.;
J. Pharm. Sci., 74(2), 188 (1985); Chem. Abstr., 103, 87592m (1985).
48.  Binder D.,  Noe C. R.,  Holzer W.and  Rosenwirth B. ;
Arch. Pharm. 318(1),48 (1985); Chem. Abstr., 102, 149025u (1985).
49.  Bell M. R.SS;
US Appl. , 637, 931 (1984); Chem. Abstr., 113, 211828t (1990). 223
214
50. Ni Liming, Worsencrott K. J., Weingarten M. D., Meng C. Q., Sikorski J. A.;
U. S. US WO 02 41336 (2002); Chem. Abstr., 139, 85160 (2003).
51. Kumar Srinivas K., Hager E., Pehit C., Gurulingoppal H., Davidson N. E., Khan S. R.;
J. Med. Chem., 46(14), 2813-15 (2003); Chem. Abstr., 139, 117464 (2003).
52. Ko Horng-Huey, Tsao Lo-Ti, Yo Kum-Lung, Cheng-Tsung, Wong J. P., Lin C. N.;
Bioorg. & Med. Chem., 11(1), 105-111 (2003); Chem. Abstr., 139, 30144 (2003).
53. Nakahara Kazuhiko, Torakoontiwakon G., Kaneyama M., Ono Hiroshi, Yoshida Mitsuru;
Jpn. Kokai Tokkyo Koho JP 03 040829 (2003); Chem. Abstr., 138, 158753 (2003).
54. Lin Yuh-Meei, Zhou Yasheen, Flavin M. T., Zhou L. M., Nie, W., Cheng, F. C.;
Bioorg & Med. Chem., 10(8), 2795-2802 (2002); Chem. Abstr., 138, 66146 (2003).
55.  Bombardelli E., Piero  V.;
PCT Int. Appl. WO 98, 58,913; Chem. Abstr., 130, 95382r (1999).37.
56.  Elichi S., Koji  K.;
PCT Int. Appl. WO 99 61, 403; Chem. Abstr., 132, 12199d (2000).
57.  Kalashnikov B. B.,  Kalashnikov I. P.;
Russ. J. Gen. Chem., 1998; Chem. Abstr., 130, 296596n, (1999).
58.  Satoshi S., Yasunori N. , Hiroki V. ;
J. Med. Chem., 1993, 3904-9 (Eng.); Chem. Abstr., 120, 133956j (1994).
59.  Walavalkar P. B.,  Pednekar S.;
J. Heterocycl. Chem., 1999; Abstr., 131, 257517p (1999).
60.  Toru O.,  Yoshihito O.,  Shaji S.;
Jpn. Kokai Tokkyo Koho JP 11, 349, 521; Chem. Abstr., 132, 22752t (2000).
61.  Dimmock J. R., Elisk M. ;
U. S. US 6, 017, 933; Chem. Abstr., 132, 107880n (2000).
62.  Abdet Rahman T. M.;
Bull. Chim. Farm. 1998; Chem. Abstr., 132, 93276h (2000).
63. Das B. P., Chowdhary D. N., Ghosh K., Das G. K.;
Environ and Ecolo., 20(3), 649-55 (2002); Chem. Abstr., 139, 129387 (2003).
64. Kim Min-Young, Park B. Y., Kim K. M., Sung N. D. Myung P. K.;
PCT Int. Appl. WO 02 KR 2031 CA 61K031-03) (2002);Chem. Abstr., 138, 368613 (2003).
65. Styanarayana M and Tiwari P.
Bioorg. Med. Chem. 12(5), 883-889, (2004).
66.  Modi S. R. and  Naik H. B.;
Orient J. Chem., 10(1), 85-6 (1994); Chem. Abstr., 112, 81186c (1995).
215
67. Attia A., Abdetsulan O. J., Abo-Ahalca;
Egypt J. Chem., 1995; Chem. Abstr., 125, 10570z (1996).
68.  Mudalir V. R.and  Joshi V.;
Ind. J. of Chem., 34(B), 456 (1995).
69. Kammei, Hideo, Koide, Tatsurou; Hashimato Yoko, Kojima, Takashi, Hasegawa;
Chem. Abstr., 126, 258666v (1997).
70. De Vincenzo R., Seambla G. Panici, P. Benedess, Remelletti F. O.;
Anticancer drug. Res., 10(6), 481-90 (1995); Chem. Abstr., 124, 247r (1996).
71. Han, Rui, Guo, Zong., Ru.;
Chem. Abstrt., 128, 110862b (1998).
72. Okuyama Torn; Okada Yoshihito, Shibato Shoji et al.;
Jpn. Kokai Tokkyo Koho JP, 11, 349, 521 (1999); Chem. Abstr., 132, 22752t (2000).
73.  Tsotitns A., Theodara K. et al.;
PCT Int. Appl. WO, 99, 54,278 (1999); Chem. Abstr., 131, 28260e (1999).
74.  Sarma P. N.,  Sreenivasulu B.;
J. Indian Chem. Soc., 1997; Chem. Abstr., 128, 88799n (1998).
75. Liu, Mei, Wilairat Prapon, GO Mei-Lin;
J. Med. Chem., 45(8), 1735 (2002); Chem. Abstr., 139, 94746 (2003).
76. Opletalova Veronika, Jahodar L., Jun D., Opletal L.;
Ceska a Slovenska Farmacie, 52(1), 12-19 (2003); Chem. Abstr., 138, 265043 (2003).
77. Rojas. Javier, Dominguez J. N., Charris J. E., Lobo Gricela, Paya M., Ferrandiz M. L.;
Eur. J. Med. Chem., 37(8), 699-705 (2002); Chem. Abstr., 138, 122472 (2003).
78. Rojas Javier, Paya M., Qominguez J. N., Luisa F. M.;
Bioorg. & Med. Chem., Letters, 12(15), 1951-54 (2002); Chem. Abstr., 138, 39068(2003).
79. Mateeva N. N., Kode R. N., Redda K. K.;
J. Heterocycl. Chem., 39(6), 1251-58 (2002); Chem. Abstr., 138, 401568 (2003).
80. Wu Jiu-Hong, Wang Xi-Hong, Yi Yang-Huy, Lee Kuo-Hsiung;
Bioorg. & Med. Chem. Jeff., 13(10), 1813-1815 (2003); Chem. Abstr., 139, 146483(2003).
81. Potter G. A., Butter P. C.;
PCT Int., Appl. WO 03 028713 (2002) (Cl. A61K03100), Chem. Abstr., 138, 297623 (2003).
82. Potter G. A., Ijaz Taeeba;
PCT Int. Appl. WO 03 029176 (Cl. C07 C049-84) (2002); Chem. Abstr., 138, 304053 (2003).
83. Meng C. Q. and Zheng X. S. ;
Bioorg Med. Chem. Lett. 14(6), 1513-1517, (2004)
216
84. Khatib S., Nerya O., Musa R., Shmuel M., Tamir S., Vaya J. ;
Bioorg Med Chem.13(2), 433-41(2005).
85. Ko H. H., Hsieh H. K., Liu C. T., Lin H. C., Teng C. M., Lin C. N;
J Pharm Pharmacol.56(10), 1333-7(2004).
86. Ziegler H. L., Hansen H. S., Staerk D., Christensen S. B., Hagerstrand H.;
Antimicrob Agents Chemother. 48(10), 4067-71(2004).
87. Go M. L., Liu M., Wilairat P., Rosenthal P. J., Saliba K. J., Kirk K.;
Antimicrob Agents Chemother. 48(9), 3241-5(2004).
88. Xue C. X., Cui S. Y., Liu M. C., Hu Z. D., Fan B. T.;
Eur J Med Chem. 39(9), 745-53(2004).
89. Fu Y., Hsieh T. C., Guo J., Kunicki J., Lee M. Y., Darzynkiewicz Z., Wu J. M. ;
Biochem Biophys Res Commun. 322(1), 263-70(2004).
90. Alcaraz M. J., Vicente A. M., Araico A., Dominguez J. N., Terencio M. C.;
Br. J. Pharmacol. 142(7), 1191-9(2004).
91. Nerya O., Musa R., Khatib S., Tamir S., Vaya J.;
Phytochemistry. 65(10), 1389-95(2004).
92. Sabzevari O., Galati G., Moridani M. Y., Siraki A., O’Brien P. J.;
Chem Biol Interact. 148(1-2),57-67(2004).
93. Ban H. S., Suzuki K., Lim S. S., Jung S. H., Lee S., Ji J., Lee H. S., Lee Y. S., Shin K. H.;
Biochem Pharmacol. 67(8), 1549-57(2004).
94. Hollosy F., Keri G.;
Curr Med Chem Anti-Canc Agents. 4(2),173-97(2004).
95.  Parikh V. M.;
“Absorption spectroscopy of organic molecules”, Addition-Wesley Pub. Co. London 243,
 258 (1978). A. Hand book of spectroscopic data by B. D. Mishtry; 1st ed. ABD Press
 Jaipur 11-36 (2000).
96.  Kartizky A. R. and Alans Jones  R.;
J. Chem. Soc., 2942 (1960). Introduction of Infra fed and Raman spectroscopy by Norman
B. Colthup, Lowrence H. Daly and Stephan E. Wiberluy. Academic Press (1975).
97  Barry A. L.;
The antimicrobial susceptibility test: Principle and practices, edited by
 illuslea & Febiger, (Philadelphia), USA, 180; Biol. Abstr., 64, 25183 (1977).
217
98.  Elguero J.;
In Comprehensive Heterocyclic Chemistry, eds., A. R. Katritzky and C. W. res., Vol 5, Ch. 404.
99.  Theobald  R. S.;
Rodd’s Chemistry of Carbon Compounds, Ed. M. F. Ansell, Vol. IV, Part C, Ch. 16 2nd Edition,
(Elsenier Science Publishers B. V., Amsterdam) 59 (1998).
100.   Fahmy A. M.,  Hassan M.,  Khalf A. A., Ahmed R. A. ;
Rev. Roum. Chim. 33(7), 755-61 (1998); Chem. Abstr., 111 77898 (1989).
101.  Padya  A. K.,  Jaggi K.,  Lakshminarayana V.,  Pande C. S.;
J. Indian Chem. Soc. 75(2), 104-105 (1998).
102.  Gohanmukkala V.,  Subbaraju  A.,  Naykula R.and  Parmeswara D.,
Indian J. Heterocyclic Chem., 4, 87-92 (1994).
103.  Hassaneen Hamdi M.,Hamad  A. E. ,  Hiyam  A. H. M.;
Salter Lett., 8(5), 27582 (1989); Chem. Abstr., 111, 57611 (1989).
104.  El. Hashah M. A., El-Kady M., Saiyed  M. A.,  Elsawy A. A.;
Egypt. J. Chem., 27(6), 715-21 (1985); Chem. Abstr., 105, 20868u (1986).
105.  Gyassi B., Bourin K. ,  Lamiri M.,   Soufiaoui  M.;
New Journal of Chemistry, 22(12), 1545-1548 (1998).
106.  Paul S.,  Gupta  R.;
Indian J. Chem., 37B, 1279-1282 (1998).
107.  Dandia  A., Taneja H. ,  Sharma C. S.;
Indian J. Heterocycl. Chem., 1999; Chem. Abstr., 132, 265161d (2000).
108.  Reda A. K., Khalaf  A. A., Zimaltu  M. T., Khalil  A. M.,  Kaddah A. M.and Al-Rifuie  H. A.;
J. Indian Chem. Soc. 68, 47-51 (1991).
109. Delay Francois (Fermenich S. A.) Patent Schrift (Switz);
Chem. Abstr., 117, 90276f (1992).
110. Ayses G., Seref D., Gultaze C., Kevser E., Kamil V.;
Eur. J. Med. Chem., 35, 359-64 (2002).
111.  Desaea P.; Nunrich  A.; Carderny M. and  Devaux G.;
Eur. J. Med. Chem., 25, 285 (1990).
112. Kalluraya Balakrishna, Chimabalkar R., Rai G., Gururaja R., Shenoy S.;
J. Indian Coun. Chemi., 18(2), 39-43 (2001); Chem. Abstr., 138, 238061.
113.  Hiroyuti Y.,  Mocoto O., et al.;
Eur. Pat. Appl. Ep 295695 (Cl. C07D 40/16) (1988); Chem. Abstr., 111, 23510 (1989).
218
114.  Zalgislaw K. and Seffan  A. ;
Acta. Pol. Pharm. 36(6), 645 (1979); Chem. Abstr., 93, 204525e (1980).
115.  Nayal  S.S. and Singh C.P. ;
Asian J. Chem. 11, 1, 207-212 (1999).
116. Wellinga K. ,  Eussen Jacobus H. H.;
Eur. Pat. Ep. 269 141 (Cl C07D 231/06) (1988); Chem. Abstr., 110 8204 (1989).
117.  Trena K. and Zolzislaw;
Acta. Pol. Pharm., 36 (3), 227 (1979); Chem. Abstr., 93, 4650r (1980).
118. Bhaskar Reddy D. ,  Senshama T.,  Seehaina B. and Ramma Reddy  M.V.;
Indian J. Chem., 30(B), 46 (1991).
119.  Hans B.,  Rolf  R.and Rudolf R.;
US. Pat. 3, 822, 283 (1974); Chem. Abstr., 81, 105494r (1974).
120.  Roman B.;
Pharmazie, 45, 214 (1990).
121.  Brozozowsk Z.,  Pormarnacka E.;
Acta. Pol. Pharm., 37(4), 1378, 80 (1980); Chem. Abstr., 25, 80807 (1981).
122. Archana Shrivastava V. K.; Chandra Ramesh, Kumar Ashok;
Indian J. Chem., 41B, 2371-75 (2002); Chem. Abstr., 138, 271582 (2003).
123.  Garg H. G. and Singh P. P.;
J. Chem. Soc., 2, 1141 (1936).
124.  Reddy D. B.,  Senshuna T. and Ramma Reddy M. V.;
Indian J. Chem., 30B, 46 (1991).
125. Ashok Kumar,  Verma R. S. and Jagu  B. P.;
J. Ind. Chem. Soc., 67, 120 (1990).
126. Ronald W. I. ,  Adriano A.;
Chem. Abstr., 126, 181346f (1997).
127. Mokhtar H. M. ,Faidallah  H. M. ;
Pharmazie, 42, 482 (1987).
128. Panda J. Srinivas S. V., Rao M. E.;
J. Indian Chem. Soc., 79(9), 770-1 (2002); Chem. Abstr., 138, 153499n (2003).
129. Sonarc S. S. ;
Asian J. Chem., 10(3), 591-593 (1998); Chem. Abstr., 129, 633, 54317j (1998).
129.  Fernandes V. J.,  Parekh H. H.;
J. Indian Chem. Soc., 74(3), 238 (1997) (Eng.).
219
130. Mishrika N. , Assod  N. , Fawzy  F. M. ;
Pharmazie, 53(8), 543-547 (1998); Chem. Abstr., 129, 260380 (1998).
131.  Atif T., Fatema E. ,  Abdela A. M.;
Chim Pharm. J., 47(1), 37-45 (1995); Chem. Abstr., 123, 228016d (1995).
132. Manna F. , Chiments F. ,  Belasco A., Cenicola M. L., D’Amico et al.;
Chem. Abstr., 118, 80902p (1993).
133.  Udupi R. H.,  Bhat A. R.,Kumar  K. ;
Indian J. Hete. Chem., 8(2), 143-146 (1998).
134. Richard N. , Megan N. et al.
J. Med. Chem., 36(1), 134-139 (1993); Chem. Abstr., 118, 191847u (1993).
135. Rainer F. ,Christoph  E. ;
Ger. Offen. DE 4, 336, 307 (Cl. C07D 231/16) (1995); Chem. Abstr., 123, 256703u (1995).
136. Tsubai-Shinichiwada, Katshaki et. al.;
Eur. Pat. Appl. EP. 537-580 (Cl C07D 401/64) (1993); JP Appl. 91/297; 772 (1991);Chem. Abstr., 119,
139220r (1993).
137.  Stavenson T. M., Piotrowski D. W. , Fahmy M. A. H. ,  Lowe R. L.,  Monaco K. L.;
Chem. Abstr., 130, MAR Part - I, 29 AGRO (1999).
138. Katsohori T. ,  Hiroyuki A.,  Masumij K.;
PCT Int. Appl. WO 98, 56, 760; Chem. Abstr., 130, 66492w (1999).
139.  Johannes K., Fuchs  J.,  Erdelen R.;
U.S. US 5, 525, 622 (cl. 514-403; A 0N 43156). Jun. 1996, DE Appl. 4, 128, 564,  Aug. 1991; 574;
Chem. Abstr.,125, 1427199 (1996).
140.  Moritaz Z.; Hadol S. ;
Dyes and Pigmenta, 41, 1-2, 1-10 (1999).
141.  Shivananda  M. K.,  Akberali P. M., Holla  B.,  Shivarama,  Shenoy M., Shalini;
Indian J. Chem. Sec. 13 Org. Chem. Incl. Med. Chem. 39B(6), 440-447 (Eng.); Chem. Abstr.,134,
86195n  (2000).
142. Palaska E.,  Aytemir M., Uzboy  I. T.,  Erol  D.;
Europian Journal of Medicinal Chemistry, 36(6), 539-543 (Eng), 2001; Chem. Abstr., 136, 18374v
(2002).
143.  Shivarama Holla B., Shivanand M. K. , Akabar Ali P. M. ,  Shalini Shenoy M.;
Indian J. Chem., 39B, 440-47 (2000).
144.  Shivarama Holla B.,Shivananda  M. K. ,  Veerendra B.;
J. Heterocyclic Chem., 12, 135-138 (2002).
220
145.  Hiremath S. P.,  Rudresh K.and  Saundane A. R.;
Indian J. Chem., 41(B), 394-399 (2002).
146. Malhotra V., Pathak S., Nath R., Mukherjee D., Shanker K.;
Indian J. Chem., 41B, 1310-13 (2002); Chem. Abstr., 137, 370021j (2002).
147. Almstead Ji - In Kim, 1220 N. J., Jones D. R.;
PCT Int. Appl. WO 02, 89, 799 (Cl. A61K31/4439) (2002); Chem. Abstr., 137, 370086j (2002).
148. Guniz Kacukguzel, Sevin Rollas, Habibe Erdeniz,  Muammer Kiraz,  A. Cevdet Ekinci, Aylin Vidin;
Eur. J. Med. Chem., 35, 761-77 (2000).
149. Gulhan T. Z., Pierre Chevallet, Fatma S.K., Kevser Eral.;
Eur. J. Med. Chem., 35, 635-41 (2000).
150. Shulabh Sharma, Virendra Kishor Srivastava, Ashok Kumar;
Eur. J. Med. Chem., 37, 689-97 (2002).
151. Archana V. K. Srivastava, Kumar Ashok;
Arzneimittel. Forschung, 52(11), 787-91 (2002); Chem. Abstr., 138, 353758 (2003).
152.  Maurer Fritz, Fuchs Rainer, Erdelen Chritoph, Turberg A.;
PCT Int. Appl. WO 03, 59, 887 (Cl. C07 D231/28) (2003); Chem. Abstr., 139, 117441z (2003).
153. Oza Haresh, Joshi Dharti, Parekh Hansa;
J. Inst. Chem., 1998 (Ind.); Chem. Abstr., 130, 139682 (1999).
154.  Roda K. P.,  Vansdadia R. N., Parekh Hansa ;
J. Inst. Chem., 64, 74 (1988).
155. Vikani H. J. , Ladva K. P. and  Parekh Hansa;
J. Sci. Islamic Rep. Iran., 4, 3 (1993).
156.   Patel P., Koregaokar S. , Shah M. ,  Parekh H.;
IL Pharmco., 51(1), 59-63 (1996).
157.  Upadhyay Jatin, Dave Utpal and  Parekh Hansa;
Chem. Abstr., 116, 128768n (1992).
158.  Bhatt  Akhil, Parekh  H. H. and Parikh A. R. ;
Heterocyclic Commun., 4(4), 361-66, (Eng.); Chem. Abstr., 130, 25006x (1999).
159.  Bharmal F. M.,  Kaneriya D. J. and Parekh H. H. ;
Indian J. Heterocyclic Chem., 10, 189 (2001).
160.  Sorthiya S. D.,  Patel V. B., Parikh  A. R.;
Indian J. Chem. Soc., 24, 238 (1997).
161. Shah N. S. , Datta N. J.,  Parikh A. R.;
J. Inst. Chem., 74(3), 77-9 (2002); Chem. Abstr., 139, 6800 (2003).
221
162.  Korgaokar S. S., Patel  P. H.,  Shah M. J., Parekh H. H. ;
Indian J. Pharm. Sci., 58(6), 219-22 (1996).
163.  Oza Paresh, Joshi Dharati ,  Parekh H. H.;
Heterocycl. Commun., 3(6), (1997).
164.  Upadhyay Tejas,  Shastri Jawlant,  Parekh H. H.;
Orient. J. Chem., 18(1), 175-76 (2002).
165.  Patel  P. M. and . Parikh  A. R;
J. Inst. Chem., 72, 176 (2000).
166.  Dobaria A. V., Patel J. R. ,  Parekh H. H.;
Indian J. Chem., 42B, 2019-22 (2003).
167. Takai  Haruki, Obase Hiroyuki, and Taranshi Masayuki;
Chem. Pharm. Bull. 1988; Chem. Abstr., 111, 57163b (1989).
168. Hussain  Ali Saleiman;
Indian J. Heterocycl. Chemistry, 11, pp, 102 (2001).
169.  Han X.; Xu  F.;  Luo Y.;  Shen Q.;
                 Eur. J. Org. Chem., 2005, 2005(8), 1500-1503.
170.             Li*  J.-T. , Lin Z.-P. , Han J.-F. , Li T.-S.
Synth. Comm., 2004, 34(14), 2623-2631
171.  Jinjun W., Jiamin W.  and  Bingzi C.;
Hauzue Tonghao., 10, 48-50 (1977).
172.  Tokatake N.; Brit. pat. 146836B;
Chem. Abstr., 87, 102370 (1977).
173.  Matlesoni D. S.,  Bleenbauns M. S.,  Bechtold R. A. , and Willsek  R. J. ;
J. Org. Chem., 43, 950 (1978).
174. Oflas Alain;  Dennis B.,  Jean L.,  Noemina F., Chemfal  E., and  Martin D.;
Fr. Demande FR. 2, 712, 290 (1993); Chem.  Abstr.,123, 313985p (1995).
175.  Sarangam S. and Samshekara S.;
J. Indian Chem. Soc., 53 (1976), Chem. Abstr., 99, 139889 (1983).
176.  Machan Z.and  Krystyna V.;
Acta. Pol. Chem., 42(B), 516 (1985).
177.  Verma R. P., Sondhi S. M. ,Singhal  Nidhi , Sharma V. K. , Shukla R. , and  Pathaik G. K.;
Phhosphorous sulfur, silicon Relat. Elem., 118, 7-19 (1996).
178.  Petric C. R.;  Cotton H. B. and  Mekerman  P. A. ;
J. Med. Chem., 28, 1010, (1988).
222
179.  Hansch C.,Sammes  P. G.  and Taylor  J. B.;
Comprehensive Medicinal Chemistry., Vol. 21st Addition P. G. Sammer 323-324 (1990).
180.  Deo  K., Avasthi K. , Pratap R. andBhukumi  D. S. ;
Indian J. Chem., 28(B), 237 (1998).
181. Mishra A. , Ojha L. M. , Tripathi R. P. ,  Pratap R. L. and Bhakumi  D.S.;
Indian  J. Heterocycl. Chem., 1, 51 (1991) Chem. Abstr., 117, 48457, (1992).
182. Okabe M. ; Sun R. C.  and Zenchoff  G.;
J. Org. Chem., 56, 4393, (1991).
183. Jsajishita Hideki,  Hirosato K., Yoshikaza J. , and  Masahiro T.;
Jpn. Kakai Tokkyo Koho JP 06, 58, 806; Chem. Abstr., 121, 83353h (1994).
184. Kuratani Kazzuyo, Makaham Kenichi,  Ikuo M., and Seiitsu  M.;
Chem. Abstr., 127, 190747k (1997).
185. Menke Olaf, Hamprecht Gerhard, Heistracher Elizabeth, and Klintz Ralf;
PCT Int. Appl. WO 97, 35, 845 (Cl. C 07D 239/54); Chem. Abstr., 127, 318975c (1997).
186. Drewes, Mask Wilhelm, Andree, Roland, and Dellinger Markus;
PCT Int. Appl. WO 98,54, 155 (Cl. C07D 239/54); Chem. Abstr., 130, 38393w  (1999).
187. Jarvest Richard Kewus, J. Leslie J. A. and Ivanheo  P.;
PCT Int. Appl. WO 97, 27, 200 (1997); Chem Abstr., 127, 190744g  (1997).
188. Junek  H. , Shelar M. A. , and Deshmukh M. B. ;
Indian J. Chem., 37(B), pp 491-494 (1998).
189. Baldev Kumar, Balbir Kaur and Jatinder Kaur;
I. J. Chem. Vol. 41B, July 2002, pp. 1526-1530.
190.  Abd. El-Galil, Ars E. and Abdulla M. M. ;
I. J. of Heterocycl. Chem. Vol. 12, Oct-Dec. 2002. pp.129-134.
191. Erker Thomas, Heistracher Peter Lemtnens Gruber Rosu, Lexer Andreas, and Schreder
Maria Austria; Austria  AT 403, 918 (1998); Chem. Abstr., 129, 260462n (1998).
192. Breozowski Zdzislaw;
Pol. PL 173, 244; Chem. Abstr., 129, 148982z (1998).
193. Nakatsuka Masashi, Okada Shinichiro, Shimano Kazuori, and Watanake Shoji;
PCT Int. Appl. WO 98, 42688 (1998); Chem. Abstr., 129, 275918h (1998).
194. Abou El-Fotooh,  Hamman G.,  Sharaf A. M., and  Abd El-Hafez N. A.;
Indian J. Chem., 40B, 213-221 (2001).
195.  El-Sayed  A. M., El-Saghier A. M. , Abbas Ali M. M. , El-Shafei Ahmed Kamal;
Gaaz. Chim. Ital, 1997; Chem. Abstr., 129, 4604c (1998).
223
196.  Hallet M. R,  Painter J. E.,  Peter Q., Deam R. ;
Tetrahedron Lett. 1998; Chem. Abstr., 129, 16105f (1998).
197.  Chan Seng H.  A., Brlinble margaret;
Aust. J. Chem., 1998; Chem. Abstr., 129, 16105f (1998).
198.  Zhu P. M., Kimiaki I. ;
Tetrahedron Lett. 38(30), 5301-62 (1997); Chem. Abstr., 127, 190659h (1997).
199. M. R. Selim Al-Azhar Bull. Sci. 1997;
Chem. Abstr., 130, 110131d (1999).
200.  El-Taweel F. M. A., Selan  M. A., Ayaad S. N. ,  El-Maati T. M.,Abu El-Agamey  A. A. ;
Biol. Chim Farm., 1998; Chem. Abstr., 131, 73530f (1999).
201.  Hassanien  A. A.,  Zahran M. D., El-Gaby M. S. A. ,  Ghorab M. M.;
J. Indian Chem. Soc., 1999; Chem. Abstr., 131, 214249k (1999).
202.  Hsung R. P., Zificsak C. A. , Wei Lin-Li, Zehnder L. R. , Francis P. , Tran K. M. ;
J. Org. Chem., 1999; Chem. Abstr., 132, 49557f (2000).
203.  Klokol G. V., Kaivokolysko S. G. , Dya Chenko  V. D., Litninov V. P. ;
Chem. Heterocycl. Compd. (N. Y.) (1999); Chem. Abstr., 133, 43477t (2000).
204.  Anatoliy S. P., Niazimbetova M. , Evans  Z. I.,Dennis  H. ,  Nizazymbetor M. E.;
Heterocycles 1999; Chem. Abstr., 131, 44712m (2000).
205.  Augustin M., Jeschke P. ;
J. Peact. Chem., 1987; Chem. Abstr., 111, 7246d (1989).
206.  Zhang X., Hinkle (a) B. , Ballantyne (a) L. ;  Gonzales (a)  S.and Pena M. R. ;
J. Heterocycl. Chem., 34, 1061 (1997).
207.  Kosta T. P., Turner B. M. , Ronald  S.,  John  D.et. al.;
Eur. Pat. Appl. WO 807, 629; Chem. Abstr., 128, 34684c (1998).
208. Anne M. J. , O’Mahony Mary Josephine,  Stephen L., Jacqueline  D.;
PCT Int. Appl. WO 98 27, 080; Chem. Abstr., 129, 81666d (1998).
209.  Elassar A. Z., Abdel Zaher A.;
Pharmazie 1998; Chem. Abstr., 129, 4562a (1998).
210.  Shaker R. M.;
Pharmazie 1996, 51(3); Chem. Abstr., 125, 10762p (1996).
211. Shinde D. B. ,  Shingare M. S.;
Indian J. Chem., 30B, 450 (1991).
212. Pere P. , Elisa G. ; Span ES 511, 501.
224
213.  Kileigil G. A. a nd  Ertan R.;
J. Heterocycl. Chem., 35, 1485 (1998).
214. Saheyla Ozbey and Engin Kendi;
J. Heterocycl. Chem., 35, 1485 (1998).
215.  Wuri W., Li Tiechao,  Robert M.,  Yares J., Hinnart  E. ,  Luzzio M. J.,  Noble S. A., Attardo
Giorgio; Bio. Org. Med. Chem. Lett. 1998; Chem. Abstr., 129, 202833s (1998).
216.  Kulkarni Y. D., Srivastava D. , Bishnoi A. ,  Dua P. R.;
J. Indian Chem. Soc., 73(45); Chem. Abstr., 125, 86440c (1996).
217.  Judith R.,  Geneviere B.,Francois  T , Pierre R. ,  Stephane L. , Alan  P., Gharem  A.;
                Chem. Pharm. Bull. 1998; Chem. Abstr., 128, 180349p (1998).
218. Dell Colin Peter, Williams Andrew Carwyn;
Eur. Pat. Appl. EP 599, 514; Chem. Abstr., 121, 108765j (1994).
219.  Jochem L. H.,  Gerlach V. W. E.,  Chim B. J.,Christian  E. H. , Hropot M. ;
Eur. Pat. Appl. EP 807, 629; Chem. Abstr., 128, 34684c (1998).
220.  Dandia A., Sehgal V. andSingh  P. ;
Indian J. of Chem., 32B, 1288-91 (1993).
221.  Orjales A.; Berisa A.  and  Alonso-Cires L.;
Indian J. of Chem., 33B, 27-31 (1994).
222.  El-Diwani H. I., El-Sahrawi H. , Mohmoud S. S.  &  Miyase T.;
Indian J. of Chem., 34B, 2731 (1995).
223.  Parmar V. S.,  Jain  S. C.,  Jha A., Kumar N. , Kumar A. ,Vats  A. , Singh S. K. ;
Indian J. of Chem., 36B, 872-879 (1997).
224. Abdel-Latif F. F. ;Shanker  R. M. ,  Abdel-Aziz N. S.;
Heterocyclic Communication, Vol. 3, 245-252 (1997).
225.  Zhu P. M.,Kimiaki  I. ;
Chem. Abstr., 127, 190659h (1997).
226.  Sharanin Y. U. A., Sukharevskaya  L. Y. U., Shelyakin V. V. ;
Russ. Journal of Org. Chem., 1998; Chem. Abstr., 130, 209617d (1999).
227.  Zwaagstra M. E., Korthouwer R. E. M. ,  Henk T., Ming-Quinng Z. ;
Eur. J. Med. Chem., 1998; Chem. Abstr., 129, 16039n (1998).
228.  Boyer Frederick Jr. E.,  Michael D. J., Lee E. E. ,  Andrew G. C.,  Elizabeth H. S. ;
PCT Int. Appl. WO 98 (1997); Chem. Abstr., 129, 16055q (1998).
229.  Miky Jehan A. A., Sharaf H. H. s;
Indian J. Chem., 37B, 1998; Chem. Abstr., 129, 95421g (1998).
225
230.  Chon J. J., Dae P. S. , Sukim Ju Su L. H. ,  Jin K. S.,Kuzumi  M. ;
PCT Int. Appl. WO 98 25, 916; Chem. Abstr., 129, 81667q (1998).
231.  Katsumi F., Isamu  M. , Natsuku T. , Iijima I. Y. ;
Jpn. Kokai Tokkyo Koho JP 09, 301, 915; Chem. Abstr., 128, 13147q (1998).
232.  Jacobson K. A., Jiang Ji-Long, Chul K. Y. ; Yishi K. ,  Van Rhee A. M.;
PCT Int. Appl. WO 97 27, 177 (1996); Chem. Abstr., 127, 190650y (1997).
233. Tsutomu A. ,  Kimihisa V.;
Saito Synthesis 1997; Chem. Abstr., 128, 14002e (1998).
234.  MladenT.,  Zrinlca  L.,  Zeljko K.,  Ljerka P.;
Eur. Pat. Appl. EP 820, 998; Chem. Abstr., 128, 15401g (1998).
235. O’Brien, John E, Mc. Murry et. al.;
Chem. Abstr., 130, (1999).
236.  El-Gaby M. S., Abd. El-Aal, Abdel-Hamide S. G. , Ghorab M. M. ;
Acta. Pharm. (Zagreb) 1999; Chem. Abstr., 132, 93278d (2000).
237. El-Subbagh,  Hussein I., Abu-Zaid,  Sunair M.;
J. Med. Chem., 2000, 43(15), 2915-2921 (2000).
238. Carbou Romuald, Mowbary, Charles Erie, Perros Manoussos;
Chem. Abstr., 136, 118423v (2002).
239.  Patel J. R, Dobaria  A. V. ,  Kansagara  B. P. and  Parikh A. R.;
Indian J. of Heterocyclic Chem., 12, 237 (2003).
240. Grey  A. R. and Dickey  J. B.;
Org. Syn. Coll., 2, 60 (1943).
241.  Reese  C. B.and  James S. R.;
Tetrahedron Lett., 2915 (1975).
242. Chai Xian Dong, Cao-Yun Wei, Jiang Yue-Shan;
Gaodeng Xuexiao Huaxue Xuebao, 16(2), 225-229 (1995); Chem. Abstr., 123, 33021u (1995).
243.  Mahmoud M. R., Awatef E.F. Ebrahim, Abd El-Halim  M. S. and  Rodwan A. M.;
Indian J. Heterocyclic Chem., 4, 131-36 (1994).
244. Ogus Funda and Dogan Llknur;
Chem. Abstr., 129, 16097e (1998).
245. Malcom Daniels and Alec Grimison;
U.S. Pat. 13, 150, 137 (1964); Chem. Abstr., 59, 7539c (1963).
246. Cox  J. M. ,  Snowling C. D.  and Shepard  M. C. ;
Ger. Offer, 2, 812,367 (1978); Chem. Abstr., 90, 82129u (1978).
226
247.  Khalil  Z. H., Karaiem  A. I. M. and Abu-El-Hameed  R. M.;
J. Chem. Technol. Biotechnol., 36, 473 (1986).
248.  Gupta Y. K., Bhargava  K. P., Shanker  K. and  Agarwal  J. C.;
Indian J. Chem., 20(B), 714 (1981).
249.  Agarwal  J. C.,  Gupta Y. K. , Kumar P. , Nath C. ,  Bhargava K. P. and Shanker K. ;
Indian J. Chem., 22(B), 955 (1981).
250. Gupta G. P. , Sharda Singh and Shanker  K.;
Indian J. Chem., 24(B), 1094 (1985).
251. Furukawa  Y. ;
Eur. Pat. Appl. Ep., 88, 413 (1983); Chem. Abstr., 100, 22688 (1983).
252. Ulf Wellmar, Anna-Britta Hornfield and Salo Gromowite;
J. Heterocyclic Chem., 32, 1159 (1995).
253. Peters D. ,  Hornfield  A. B.and Gromowitz S. ;
J. Heterocyclic Chem., 27, 2165 (1990).
254. Herdwijin R. A. M. ;
Antiviral Chem. Chemother., 5, 131 (1994); J. Heterocyclic Chem., 32, 1159 (1995).
255. Raymond P., Diane L., Dan-Chang Wei, Wang;
J. Heterocyclic Chem., 30, 1399 (1993).
256.  Mahmoud M. R.,  Abd M. S., Halim and  Radwan A. M.;
Indian J. Heterocyclic Chem., 4, 131-136 (1994).
257. Burns R. F. ;
Biochim. Pharmacol., 30, 325 (1981); J. Heterocyclic Chem., 33, 1025 (1996).
258. Manukyam A. G. ,  Malik  R. G.and  Guri bdz hanyan B. T.;
Khim-Pharm Zh., 19, 685 (1985); Chem. Abstr., 104, 207622s (1996).
259. Wolf-gang, Hanefold and Helge Hurms;
Indian J. Heterocyclic Chem., 34, 509 (1997).
260. Andre Roland, Dollinger Markus and Erdeten Christopher;
Ger. Offen. DE 19, 715, 017 (Cl. C07D 401/12), (1998); Chem. Abstr., 129,  302655d (1998).
261. Omar M. T.;
Egypt J. Pharma. Sci., 38 (4-6), 281-89 (1997); Chem. Abstr., 131, 257514k(1999).
262. Sakai, Kunikazu, Satoh, Yusuke;
PCT. Int. Appl. WO 99 50, 252(Cl. C07D 239/62); Chem. Abstr., 131, 243286a (1999).
263. Pardasani R. T. , Jain S. K. , Yadav  S. K. and Sharma  I.;
Indian J. Heterocyclic Chem., 12, 179-80, (2002).
227
264. Murthy Y. L. N. and Jagmohan G. ;
Indian J. Heterocyclic Chem., 8, 277-80 (1999).
265.  Abd El-Gail, E. Amr.;
Indian J. Heterocyclic Chem., 10, 49-58 (1999).
266. Rasaki Abayomi Osisanya and James Olabisi Oluwadiya;
J. Heterocyclic Chem., 26, 947 (1989).
267. Kovalenko A. L., Krutika V. I., Zalotukhina M. M. and Alekseava L. E.;
Zh. Obsch. Khim., 62(6), 1363-66 (1992); Chem. Abstr., 118, 101909r (1993).
268.  Anjmeyulu  A. S. K.,  Sudha Rani G., Mallavadhani  U. V. and  MurthyY. L. N.;
Indian J. Heterocyclic Chem., 4, 277-80 (1995).
269. Zimmermann Jureg;
U.S. 5, 521, 1804 (Cl. 514-252; C07 D239/92); Chem. Abstr., 125, 114681c (1996).
270. Boschelli Diane Harris, Dobrusin Ellen Mura, Doherty Annette Marian;
PCT Int. Appl. WO 98 33, 798; Chem. Abstr., 129, 3700a (1998).
271. Bosmas Jean Paul, Rene Marie Andre, Love Christopher John;
9743, 279; EP. Appl. 96/201, 283; Chem. Abstr., 128, 34778m (1998).
272.  Bothara K. G., Kadam S. S., Sai Shivram V.;
Indian Drugs 35(6), (1998); Chem. Abstr., 129, 245107q (1998).
273. Henie, Robert N., Peoke, Chinton J., Cullen, Thomas G., Yeager, Walter H.;
PCT Int. Appl. WO 98 20, 278 (Cl. A61 K31/505) (1998); Appl. 96 105 17, 748 (1996);
 Chem. Abstr., 129, 16136s (1998).
274. Walter, Herald;
PCT Int. Appl. WO 99 14, 202 (Cl. C07 D239/00) (1999); GB Appl., 97/19, 411  (1997);
Chem. Abstr., 131, 252368k (1999).
275. Kitano, Yasunori, Kawahara, Eiji, Takayanayi, Hisao, Susuki, Takeshi, Ohya,
Atsushi, Hara, Hiroto; Jpn. Kokai Tokkyo Koho JP., 11, 80, 131 (Cl. C07 D239/ (1999);
 Appl. 97/251, 348; Chem. Abstr., 131, 267450e (1999).
276. Hashimato, Shinsuke, Shirochi, Tatamitsu, Shintani, Telsuya, Ishikawa, Masayuki,  Azuma,
Hiroshi;  Jpn. Kokai Tokkyo Koho JP., 11, 92, 458 (Cl. C0 7D239/42) (1999);
 Appl. 97/254, 393; Chem.Abstr., 130, 237595p (1999).
277.  Hisaki Masakutsu, Ohta Yochiro, Kawanishi Kenji;
Eur. Pat. Appl. EP. 97, 806, 418; JP Appl., 96/115, 147; Chem. Abstr., 128, 22917f (1998).
278. Robson Claire, Wright Karenk, Tusentymen Peter R., Lambert Peter;
Biochim. Pharmcol., 56 (7), 807-16 (1998); Chem. Abstr., 128, 22917t (1998).
279.  Leanne, M. Robert, Homick, Steven M., Rasmussen, Michael, Tien. Jien Heh J.;
PCT Int. Appl. WO 98 34, 917 (Cl. C07 D73/00) (1998); US Appl., 908, 754  (1997);
228
280. Yamada, Kouichiro, Yasuda, Kosuke, Yoshikawa, Kokai, Kono, Rikako;
Jpn. Kokai Tokkyo Koho JP., 10 226, 649 (Cl. A61 K31/505) (1998); JP Appl. 96/ 331, 701 (1996);
 Chem. Abstr., 129, 216624m (1998).
281. Suto, Mark J., Gayo, Leah M., Palanki, Moorthy S.S., Ransone, Fong, Lynn J.;
PCT Int. Appl., WO 98 38, 171 (Cl. CO7 D239/28) (1998); US Appl. 807, 677 (1997);
 Chem. Abstr., 129, 216625n (1998).
282. Gangjee, Aleen, Zhu, Yuanming, Queener, Sherry F.;
J. Med. Chem., 41 (23), 4533 4541 (1998); Chem. Abstr., 130, 13966x (1996).
283. Ugarkar, Bheemarao G., Erion, Mark D., Gomez, Galeno Jorge E.;
U. S. US 5, 795, 977 (Cl. 536-27; C07 H19/16) (1998); US Appl., 473 (1995);
Chem. Abstr., 129, 175920j (1998).
284. Hernandez Franco, Laura, Bal de Jotte, Elisa; Purielli, Lyclia, Tatian, Mareos, Seldes, Alicia M.;
 Patermo Jorge A.;
J. Nat. Prod., 61(9) (1998); Chem. Abstr., 129, 260618m (1998).
285. Secrist, John A., Tiwari, Kamal N., Shortnacy-Fowler., Anita T., Massini, Lej Riordan;
J. Med. Chem., 41(20), 3865-3871 (1998); Chem. Abstr., 129, 290350k  (1998).
286. Glazier, Arnald, Yanachkova, Muka, Ymachkor, Ivan;
PCT Int. Appl., WO 98 51, 692 (Cl. C07 F965/61) (1998); US Appl. 50, 220 (1998);
Chem. Abstr., 130, 14167z (1999).
287. Singh Janak, Bisacchi, Gregory S., Ahmad, Saleem, Gadfrey, Jollie D.;
Org. Process Res. Dev., 2(6), 393-399 (1998); Chem. Abstr., 130, 4011e (1999).
288. Pan, Senling, Bukrinsky Michael, Hattar, Omar K.;
U. S. US 5, 808, 068 (C07D 239/24) (1998);
Appl. 912, 076 (1997); Chem. Abstr., 129, 245262q (1998).
289. Pandeya S. N., Sriram D., Nath G., De Clercq E.;
Farmaco., 54(9), 624-8 (1999).
290. Costi R. Disanto R., Artico M., Massas, Lavecchia A., Marceddu, T.;
Antivir Chem. Chemother., 11(2), 117-33 (2000).
291. Kazaimierczuk Z., Gorzka A., Suitaj T., Lasek W.;
Bio. Org. Med. Chem. Lett., 11(9), 1197-200 (2001).
292. Bargiotti, Alberto, Frmali, Antonell, Menichincheri, Maria, Vanotti, Ermes, Bonomini,
Louisella, Fretta, Antonella; PCT Int. Appl., WO 02, 90, 357 (Cl. C07D 473/18)  (2002).
Chem. Abstr., 137, 352825v (2002).
229
293. Bargiotti, Alberto, Famali, Antonell, Menichincheri, Maria, Vanotti, Ermes, Bonomini,
Luisella,Fretta, Antonella;PCT. Int. Appl., WO 02, 90, 357 (Cl. C07D 473/18) (2002)
Chem. Abstr., 137, 352826w (2002).
294. Pierre C. Wyss, Paul Gerbor, Peter G. Hartman, Christian Hubschwerlen, Hans Locher, HansPeter
Marty and Martin Stahl;
J. Med. Chem., 46, 12, 2304 (2003).
295. Aleem Gangjee, Jianming Zu, Roy L. Kisliuk, William H. Holle, Giulia Sobrero and  John J.,
McGuire; J. Med. Chem., 46, 41 591 (2003).
296. Andre Rosowasky, Ronald A. Forsch & Sherry F. Queener;
J. Med Chem., 46, 9, 1726 (2003).
297. Tsutsumi, Hideo, Yonishi, Satoshi, Akahane, Atsushi;
PCT Int. Appl., WO 03, 57, 689 (Cl. C07 D 403/04), 17 (2003). Chem. Abstr., 139, 8, 860, 1174342
(2003).
298.  Crossley M. L., King V. L. , Northey L. H. ,  Scholz T. E.;
U.S. US 02 491, 253 (1949); Chem. Abstr., 45, 4746 (1961)
299. Samour A. ,  Akhnookh  Y.and Jahine  H.;
J. Chem., 13(4), 421-37 (1971); Chem. Abstr., 77, 101348 (1972)
300.  Krivokolysko S. G.;
Chem. Heterocycl. Compd., (N.Y.) (1999)
301.  Dayochenko U. P.;
Russ. J. Org. Chem., 34(4), 554-56 (1998); Chem. Abstr., 130, 223222c (1999)
302. Sayed G. H. ,Kassab  R. R.;
Chem. Abstr., 131, 15727p (1999).
303. Okazoe Takashi;
PCT Int. Appl. WO 00 06, 347; Chem. Abstr., 132, 321784y (2000).
304. Kanded Ez-El-Din M.;
Chin. Pharm. J. (1999); Chem. Abstr., 132, 321784y (2000).
305. Sakuri  A. and Midorikwa H.;
Bull. Chem. Soc. Japan, 40, 1680 (1967); Chem. Abstr; 69, 18985 (1968)
306.  Sakuri A. and  Midorikaw H.;
Bull. Chem. Soc. Japan, 41 (2), 430 (1968); Chem. Abstr; 69, 1898s (1968)
307. Al-Omran, Fatima, Elassar, Abdel, El-Khair, Abdel-A.;
PCT Int. Appl. WO 04, 29, 679 (Cl. C07D 408/09); Chem. Abstr., 136, 309834q (2002).
230
308.  Hoefling W. L., Elahaner D. and  Recking G.;
VEB Leuna-Werke “Watter Ulbricht” Ger., 1, 193, 506 (1965); Chem. Abstr., 63, 6979 (1965).
309. Thiele Kurt, Von be Benburg, Walter E;
S. African., 6, 905-06 (1970).
310.  John ED B., Freeman and Peter F. M.;
Ger. Offen., 2, 029, 079 (Cl. A 01 N007d) (1971); Brist. Appl. (1969); Chem. Abstr., 74,
99891d,(1971).
311.  Scott V. and Joseph E. ;
Jap. Pat., 2, 803, 592 (1979); Chem. Abstr., 92, 47216 (1980).
312.  Baldwin J. J., Scrialrine  A. , Ponticeello G. S., Engelhardt E. L. and Sweeti C. S. ;
J. Heterocycl. Chem., 17(3), 425 (1980); Chem. Abstr., 93, 186222x (1980).
313. Latif  N., Mishry  N. and Girgis N. S.;
Indian J. Chem., 20 (B), 147-149 (1981).
313. Von Behenburg W., Engel  J.,  Heese  J. and Thiele K. ;
Ger. Offen., D. E., 3, 337, 593 (C1C 07D 213/72) 1984; Chem. Abstr., 101, 130595n (1984).
314.  Pavia M. R.,  Taylor C. P., Hershenon   F. M. and Lobbestael S. J. ;
J. Med. Chem., 30, 1210 (1987)
315.  Castedo C., Quintela J. M. , and Riguers  R.;
Eur. J. Med. Chem. Chim. Ther., 19(5), 555 (1984); Chem. Abstr., 103, 37337 (1985).
316. Promilla S., Garg S.;
Chem. Abstr., 135, 41634f (2001)
317. Urich Rosentreter, Rolf Henning, Marcus Bausex;
Chem. Abstr., 134, 295744e (2001)
319. Gangjee Alam, Zhu Yunning, F. Sherry;
J. Med. Chem., 41, 4539 (1998)
320.  Sasaki Y.,Takuro  J., Ooishi M. ,  Sekine  M. and  Imaki S. ,Takuma  J. ;
Jpn. Kokai Tokkyo Koho J.P., 06, 315, 390 (1994); Chem. Abstr., 122, 131184y  (1995)
321. Umed Ten, Kusunoki,  Takuro M., Shinya M. ;
Jpn. Kokai Tokkyo Koho JP, 09, 95, 489 (1997); Chem. Abstr., 127, 17699y  (1997).
322. Rees Waynee M. (S. C. Johnson and Son Ime, USA);
PCT Int. Appl. WO 97, 42, 295 (1997); Chem. Abstr., 128, 4928t (1998).
323. Oshida Mario,  Yogi M., Hiroaki  S., Shinji Y. ;
PCT Int. Appl. WO 98, 22, 439; Chem. Abstr., 129, 4582w (1998).
324.  Villalobos Anabella, Arthur N. , Yuppyng L. C. ;
UG. US 5, 750, 592; Chem. Abstr., 129, 4661w (1998).
231
325. Yoshida Hiroshi, Kiyoshi O., Yasujuki Y. , Kensaku  F.;
Jpn. Kokai Tokkyo Koho JP 10, 120, 677; Chem. Abstr., 129, 16062q (1998).
326. Devries Keith Michael, Lee D. R. , Wayne W. S.;
PCT Int Appl. WO 98, 21, 184; Chem. Abstr., 129, 27896r (1998).
327. Nebel, Kurt, Brunner, H-Geary, Rolf S.;
PCT Int. Appl. WO 98, 21, 199; Chem. Abstr., 129, 27898t (1998).
328. Manna Fedele,  Franco C.,  Adriana B.,  Bruna B., Walter F. , Amelia F.;
Eur. J. Med. Chem., 34(3), 245-254 (1999); Chem. Abstr., 131, 352178s (1999).
329. Hussain K. M., Ruzial  H., Ahmed S. , Nizamuddin;
Indian J. Chem., 37(B), 1069-1074, (1999); Chem. Abstr., 131, 237504h (1999).
330. Chambers, Robert James, Magee Thomas Victor, Marfat Anthony;
PCT Int. Appl. WO 02 60, 896; Chem. Abstr., 137, 154859w, (2002).
331. Hammama Abou Elfatoon G.; El-Hafeza N. A.; Wandall M. ; Naturforsch B.  Z.;
Chem. Sci., (2000).
332. Abdallah Nevine A., Zakimagdi E. A.;
Acsta Pharm (Zagreb) 1999; Chem. Abstr., 132, 137287n (2000).
333. Ladouceur Getan H., Cook James H., Doherthy Elizabeth M., Giebel Dierk, Schoen William R.;
Tetrahedron Letters, 43(25), 4455-4458, (2002).
334. Caroline Charlier, Catherin Michaux;
Eur. J. Med. Chem., 38, 645-659, (2003).
335. Mona M. Komel, Manal M. M. Hussain;
Indian J. Chem., 42(B), 2136-2141, (2003).
336.  Doshi Rajeev, Kagthara Preeti , Parekh H. H. ;
Indian J. of Chem. 38(B), 348-352, (1999).
337.  Shah Manish,  Patel P.,  Koregaokar  S. and Parekh H. ;
Indian J. Chem., 35(B), 1282-1286 (1996).
338. Bhatt Akhil,  Parekh H. H., Parikh  K., & Parikh  A. R. ;
Indian J. Chem., 40(B), 57-58, (2001).
339. Dobaria  A. V., Patel  J. R.,  Parekh H. H.;
J. Indian Chem. Soc., 79, 772-773, (2002).
340. Huang Taishang, Xiaman Daxye Xuebao;
Ziran Kexueban, 33(G), 827-31 (1994); Chem. Abstr., 123, 9277m (1995).
232
341. Ershor A. Yu, Gribanov A. V., Gindin V. A.;
Russ. J. Org. Chem., 33(10), 1490-93 (1997); Chem. Abstr., 129, 202913t (1998).
342. Hunter Duncan H., Me Roberts Chantelle, Vittal Jugadese J.,
Can. J. Chem., 76(5), 522-24 (1998).
343. Cusas J. S., Castellano E. E., Gracia Tasende M. S., Sanchez A. et al.;
Polyhedron, 17 (13,14), 2249-56 (1998); Chem. Abstr., 129, 155679n (1998).
344. Tomchin A. B.;
Russ. J. Org. Chem., 33(4), 567-68 (1977); Chem. Abstr., 128, 1925978 (1998).
345. Bhatt  A. K., Bharmaria R. P.,  Patel M. R., Bellaro R. A.  and Deliwala C. V. ;
Indian J. Chem., 10, 694-98 (1972).
346. Hu, Wei-Xiao, Sun, Nan; Young, Zhong Yu;
Gaodeng Xuexiao Huaxue Xuebao 22(12), 2014-17 (2001); Chem. Abstr., 136,
294802b (2002).
347. Hu, Wei-Xiao, Sun, Nan Yong, Zhong Yu;
Chem. Abstr., 136, 279421h (2002).
348. Cesur Nersin, Cesur Zafar and Guersoy Aysel;
Arch-Pharm., 35(9), 623-24 (1992); Chem. Abstr., 118, 6327j (1993).
349. Zhong Mehg, Liu Luosheng, Wen, Xiao Xia, Ling Pei Xhe;
Huaxi Yaocue Zazhi 12(2), 85-86 (1997); Chem. Abstr., 127, 65635w (1997).
350.  Bartosevich J. F., Griffin T. S., Manson C. J., Scovill J. P. ;
J. Med. Chem., 22, 855 (1979).
351. Missbach Martin;
PCT Int. Appl. WO 14, 686 (Cl. CO7D 27/06) (1995); CH Appl. 93/3, 524 (1993);
Chem. Abstr., 123, 169641d (1995).
352. Kanvechi B., Johnson C. B., Cellik C and Yuksek H.;
Acta. Pol. Pharm. 54(4), 307-12 (1997); Chem. Abstr., 128, 396, (1998).
353. Silva Maria Joselice E. , Alves Antonio Jose, D O Nasimento Silene C.;
Farmaco; 53(3), 241-43 (1998); Chem. Abstr., 129, 109012p (1998).
354. Sushma Singh I., Singh R. V., Phor Amita and Tondon J. P.;
Heterocyclic Chem., 20(10), 663-67 (1997); Chem. Abstr., 128, 22967j (1998).
355. Farwerke Hoechst A. G.;
Belg. Patent 632, 263 (1963).
233
356. Kanvechi B., Johnson C. B., Cellik C and Yukseh H.;
Acta Pol. Pharm., 54(4), 307-12 (1997); Chem. Abstr., 128, 396, (1998).
357.  Silva Maria Joselice E., Alves Antonio Jose,
D O Nasimento Silene C.;Farmaco; 53(3), 241-43 (1998); Chem. Abstr., 129,
109012p (1998).
358. Rao K, Srinivasa Rastogi K., Sridhar D. R. and Jain M. C.;
Indian J. Chem., 26(B), 596-98 (1987); Chem. Abstr., 108, 150395v (1988).
359. Kalyan Cuogtu N., Rollas S., Yegenoglu Y.;
Pharmazie, 47(10), 796-97 (1992).
360. Siatra Papastaikoudi T., Tsotinis A., Sambari C., Thomou H.;
Eur. J. Med. Chem., 30(2), 107-14 (1995); Chem. Abstr., 123, 117984 (1995).
361. Li Jun, Niu Chuhan-Sheng, Li Xiuyan, Doyle Terrence V.;
U.S. US 5, 767, 134 (Cl. 514-533 A 61k 31/44) (1998); Chem. Abstr., 129,
677109g (1998).
362. Fedorova D. V., Mordovskoi G. G., Rusinov G. L.;
Khim. Farm Zh. 1998, 32(2), 11-12 (Russs.), Chem. Abstr., 129, 81555s (1998).
363. Krezel Izabella;
Acta. Pol. Pharma. 55(2), 125-28 (1998).
364.  Wang Deteng, Wan Xinbo, Liu Cyiyibang Zhao Quianquin;
Huxai Yaoque Zohi 13(2), 75-76 (1998); Chem. Abstr., 129, 336521a (1998).
365. Magalhaes Nereide, Stela Santos, Alves Antonio Jose, Alencar et al.;
Rev. Cienc. Farm. 19(1), 49-66 (1998); Chem. Abstr., 130, 2230257 (1999).
366. Teoh-Siang-Guan, Ang. Show-Hing, Ongchiwi;
J. Orgmet. Chem., 580(1), 17-21 (1999); Chem. Abstr., 131, 73727a (1999).
367. Dulanyan E. R., Ovsepyan T. R., Stepanyan G. M., Avsenyan F. G.;
Khim. Farm. Zh., 32(7), 14-15 (1998); Chem. Abstr., 130, 24828e (1999).
368. Rajasekaran A., Murugesan S.;
J.I.C.S., 79(6), 544-45, (2002); Chem. Abstr., 137, 369945g (2002).
369. Duffy Kelvin J.; Luengo Juan I.; Miller, Stephan G.; Jenkins Julian;
PCT Int. Appl. WO 02 49, 413 (Cl. A61K), (2002); Chem. Abstr., 137, 63077y  (2002).
370. A. K. Bose, K. B. K. Bani, N. Lavlinskaia, M. Jayaraman and M. S. manhar;
Chemtechg, 27, 1997, 18.
371. R. J. Gigure, A. M. Namen, B. O. Lopaz, A. Pirepally, D. A. Ramos, G. Mayetich, Dfauwj;
Tetrahedron Lett., 28, 6553 (1987).
234
372. J. Berla, Giboreau, S. Lefeurre, C. Marchand;
Tetrahedron Lett., 32, 2363 (1991).
373. Ipaktschi J. of Bruck;
Chem. Ber, 123, 1591 (1990).
374. A. Shrikrishna, S. Nagarjun;
J. Chem. Soc., Perkin trans. 1, 311 (1992).
375. J. Singh, M. Sharma, G.L. Kad & B. R. Chhabra;
J. Chem. Res., 5, 264 (1997).
376. A. Orssaid & A. Lopuy;
J. Chem. Res., 5, 342 (1997).
377. A. K. Mitra, A. De and M. Karchavdhuri;
J. Chem. Res., 5, 246 (1999).
378. A. K. Bose, B. K. Banik, K. J. Barakat and M. S. Manhas;
Syn. Lett., 246, (1999).
379. C. D. Wang, Shixz and R. J. Xie;
Syn. Commun., 27, 3705 (1997).
380. T. Beregszaszi and A. Molnar;
Syn. Commun., 27, 3718 (1997).
381. R. S. Verma, A. G. Chatergee, M. Verma;
Tetrahedron Lett.,34, 3207, (1993).
382. A. K. Mitra, A De and N. Karchavdhuri;
Indian J. Chem., 39B, (2000).
383. S. V. Leg and D. M. Mynett.;
Syn. Lett. 793, 1993.
384.  A. Loupy, P. Pigeon, M. Ramadani and Jaequalop;
Syn. Commun., 24, 159 (1994).
385. A. K. Mitra, A De and N. Karchavdhuri;
Syn. Commun., 29, 573 (1999); Chem. Abstr., 130, 252117c (1999).
386. A. K. Mitra, A De and N. Karchavdhuri;
Syn. Commun., 23, 273 (1993).
387. Varma R. S., Dahiya Rajender;
J. Org. Chem., 63(22), 8038-41 (1998); Chem. Abstr., 130, 24876u (1999).
388. Kidwai M., Kumar P., Kohlis;
Indian J. Heterocycl. Chem., 8(1), 85-6 (1998); Chem. Abstr., 130, 66450f (1999).
235
389. Sharifi Ali, Bolourtehian M., Mohsenzadeh F.;
J. Chem. Res. Syno., 10, 668-669 (1998); Chem. Abstr., 130, 66332u (1999).
390. Rad Moghadam K., Khajavi Mohmmad S.;
J. Chem. Res., Synop., 11, 702-703 (1998); Chem. Abstr., 130, 81480j (1999).
391. Rajendar S., Kumar Dilip, Liesen P. J.;
J. Chem. Soc., Perkin Trans. 24, 4093-96 (1998); Chem. Abstr., 130, 182395r (1999).
392. Syassi Bouazza, Bougrin Khilid, Lamiri Mustapha;
New. J. Chem., 22(12), 1545-48 (1998); Chem. Abstr., 130, 237507m (1999).
393. Paul Satya, Gupta Rajive;
Indian J. Chem., 37B, 1279-82 (1998); Chem. Abstr., 130, 311727b (1999).
394. Kidwai Mazadhir, Misra Preeti;
Synth. Commun., 29(18), 3237-50 (1999); Chem. Abstr., 131, 243194u (1999).
395. Mazaahiz Kidwai, Kumar Ranjan Bhashan, Preeti Misra;
Indian J. Chem., 39B, 458 (2000).
396. Gupta R., Paul S., Gupta A. K.;
Indian J. Chem. Tech., 5(5), 340-42 (1998); Chem. Abstr., 130, 168324k (1999).
397.  Zorin V. V., Maslennikov S. I., Shavshukova S. Yu., Shakhova F. A.;
Russ. J. Org. Chem., 34(5), 725-26 (1998); Chem. Abstr., 130, 196612w (1999).
398. Sharifi Ali, Mojtakedi M. M., Saidi M. R.;
Tetrahedron Lett., 40(6), 1179-80 (1999); Chem. Abstr., 130, 23703b (1999).
399. Thakuria J. A., Baruah S., Reddy G. S., Iyengar D. S.;
Indian J. Chem., 38B, 639-40 (1999); Chem. Abstr., 131, 322377j (1999).
400. Kayama H., Sawaguchi Masahiro, Nagata Chikakiyo;
Nippon Kagaku Kaishi, 2, 145-8 (1999); Chem. Abstr., 130, 267140d (1999).
401. Khadilkar B. M., Madyar V. R.;
Synth. Commun., 29(7), 1195-1200 (1999); Chem. Abstr., 130, 296477z (1999).
402. Gadhwal Sunil, Baruah Mukulesh, Sandhu J. S.;
Syn. Lett., 10, 1573-74 (1999); Chem. Abstr., 131, 243035t (1999).
403. Gadhwal Sunil, Baruah Mukulesh, Sandhu J. S.;
Syn. Lett., 10, 1573-74 (1999); Chem. Abstr., 131, 243035t (1999).
404. Dave C. G., Shah R. N.;
Heterocycles., 51(8), 1819-1826 (1999); Chem. Abstr., 131, 257522m (1999).
405. Loupy Andre, Regnier Serge;
Tetrahedron Lett., 40(34), 6221-4 (1999); Chem. Abstr., 131, 286240y (1999).
236
406. Knorr;
Ger. Pat., 26, 429 (1983) [Friedander, 1, 208].
407. Knorr;
Ber., 16, 2597 (1887).
408. Knorr and Blank;
Ber., 18, 311 (1885).
409.  Talley J. J., Shikorski,  James A.,  Matthew G.,  Jaffreys C.;
PCT. Int. Appl. WO 96 38, 418 (Cl. C07D231/12); Chem. Abstr., 126, 104081p (1997).
410. Regan J. R., Cirillo P. F., Hickey E. R., Moss N., Cywin C. L.;
PCT. Int. Appl. WO 99, 23,091; Chem. Abstr., 130, 325145x, (1999).
411.  Yasuyuki K.,  Toshuki K.,  Makato N.,  Yukiaki M.;
Jpn. Kokai Tokkyo Koho JP 08, 311, 036; Chem. Abstr., 126, 89367r (1997).
412.  Narayan A. Ananta,  Michale C., Lifeng G. ,  Hanson G. J.,  Partis R. A.,  Stealey M. A.;
PCT Int Appl. WO 98 52, 937 (Cl. C07 D401/00); Chem. Abstr., 130, 25069v  (1999).
413. Hanson G. J., Liao Shayaan;
PCT Int. Appl. WO 98 52,941 (Cl. C07D 401/04); Chem. Abstr., 130, 25070p, 1999.
414. Labadie S., Ratstein S., Mark D., Sjogren E. B., Talamas F. X.;
PCT Int. Appl. WO 99, 57, 101; Chem. Abstr., 131, 337035v, 1999.
415. Weier R. M., Collins P. W., Xu Xiangdong, Crich J. Z., Rao S. N.;
PCT Int. Appl. WO 99 58, 523.; Chem. Abstr., 131, 351324v (1999).
416.  Manfred M.,  Hans-Joachim L.,  Klaus V.;
Ger. Otten DE 19, 521, 822 (Cl. C07D 231/38); Chem. Abstr., 126, 117969j (1997).
417.  Kulsuaki W.,  Takuya G.;
PCT Int. Appl. WO 00 09, 500 (Cl. CO7D409/00); Chem. Abstr., 132; 180518x (2000).
418.  Paolo L., StefanoM., Daniele S.,  Alssandra P.;
PCT. Int. Appl. WO 96, 40, 704 (Cl. C07419/04), 19 Dec. 1996; Chem. Abstr., 126,
118161b (1997).
419. Bhardwaj S. D. ,  Jolly V. S.;
Oriental J. Chem., 1996, 12(2), 185-187 (Eng.); Chem. Abstr., 126, 1442174, (1997).
420. Paolo L., StefanoM., Daniele S.,  Alssandra P.;
PCT. Int. Appl. WO 96, 40, 704 (Cl. C07419/04), 19 Dec. 1996; Chem. Abstr., 126,
118161b (1997).
421. Siddall,  Lyman T.,  Zaltan B.,  Gail G.;
PCT Int. Appl. WO 98, 52, 926; Chem. Abstr., 130, 25068u (1999).
237
422.  Heinz L. K.,  Joachim K.,  Markus D.;
PCT Int. Appl. WO 99 07, 698; Chem. Abstr., 130, 168368c (1999).
423.  Yoriyuki T., Nasuno Ichiro, Yomamato Hiroshi;
PCT Int. Appl. WO 99 18,098; Chem. Abstr., 130, 252355d, (1999).
424. H. Bruce C., M. Michael K., P. Wendell G.;
U. S. US 5, 580, 290; Chem. Abstr., 130, 20973d (1999).
425.  BhardwajS. D.,  Jolly V. S.;
Oriental J. Chem., 1996, 12(2), 185-187 (Eng.); Chem. Abstr., 126, 1442174, (1997).
426.  Jansen K., Reinhald G. ,  Otto S.,  Bernhard H.;
Ger. Offen. DE 3, 711, 928 (Cl. C07D 231/18); Chem. Abstr., 110, (1989).
427.  Shinzo S.,  Seigo K.,  Mikio I.,  Hiroyuki W., Kenji T.;
Jpn. Kokai Tokkyo Koho JP 63, 264, 584 [88, 264, 584] (Cl. C07D 413112); Chem. Abstr.,
110, 1732244 (1989).
428.  Reinhald G.,  OttoS.,. Joerg S.,  Erich K.;
Ger. Offen., DE 3, 712, 425 (Cl. C07D 231/40); Chem. Abstr., 110, 173394x (1989).
429.  Nakamura K., Okumura K.,  Takashi A.,  Takeshi K.,  Hirofumi Y.;
PCT. Int. Appl. WO 99, 15, 505; Chem. Abstr., 130, 252354c 1999.
430.  Nakamura K., Tadashi T., Takashi O.;
PCT Int. Appl. WO 99 25, 695; Chem. Abstr., 131, 5254u, 1999.
431.  Baraldi P. G., Cozzi P., GeroniC., Mongelli N., Romagnali R., Spalluto G.;
Bioorg. Med. Chem., 1999, 7(2), 251-262; Chem. Abstr., 130, 296636a (1999).
432. Thomas Alan Crowell, Jones C. D., Shuker A. J.;
Eur. Pat. Appl. EP. 921, 120; Chem. Abstr., 131, 31936n, 1999.
433. Kevin M. Moore, K. Bonner, E. A. Jones, F. Emms, P. D. Leeson, R. Marwood, Patel
Smita, Patel Shil, Michal R. S. Thomas, R. W. Carling;
Bioorg. Med. Chem. Lett. 1999, 9(9), 1285-1290; Chem. Abstr., 131, 73602f, 1999.
434. Banks Bernard Joseph, Wehster Richard Andrew Bentley;
Eur. Pat. Appl. EP 759, 071; Chem. Abstr., 131, 351325w, 1999.
435. Laborde Edgardo, Villar Hugo O.;
PCT Int. Appl. WO 02 64135 (Cl. A61K 31/41) (2002); Chem. Abstr., 137, 169526j (2002).
436. Andrew Thurkaub, Zhang Xiaoyan, Hexiashu, Chliger Robert;
PCT Int. Appl. WO 02 49993 (Cl. C07D) (2002); Chem. Abstr., 137, 78952d (2002).
437. Nagaaki Sato; Toshiyaki Takahash, Takunobu, Shibata;
J. Med. Chem., 46, 666 (2003).
238
438. Merck Patent G.M.B. Hi Yamanonch Pharm CO;
Ger. Offen DE 10 149370 (Cl. CO7D403/14) (2003); Chem. Abstr., 138, 304276r (2003).
439. Feid Allah Hassan;
Pharmazie, 1981, 36(11), 754-6; Chem. Abstr., 96, 104104u (1982).
440.  Akio E.,  Satory O.;
PCT Int. Appl. wo 98, 32, 739 (Cl. C07D231/12); Chem. Abstr., 128, 154079f (1998).
441. Jacques Dumas, Scott W. J., Elting James, Hatoum M. H.;
PCT Int. Appl. WO 03 68223 (Cl. A61K 31/415) (2003); Chem. Abstr., 139, 197476c (2003).
442. David L. S., David G. Brummell et. al.;
J. Med. Chem., 44, 78-93 (2001).
443.  Van Herk T., Brussec  J., Vanden  A. M. C. H., Nienwendisk;
J. Med. Chem., 46, 3945 (2003).
444. Barber Christopher, Gordon Maw, Graham Nigel;
Eur. Pat. Appl. EP 1241170 (Cl. C07D 487/14) (2002); Chem. Abstr., 137, 232664v (2002).
445. Atkinson R. N., Gross M. F.;
PCT Int. Appl. WO 03 37,274 (Cl. A Cl. K) (2003); Chem. Abstr., 138, 368888z (2003).
446. Murakanii Hiroshi, Masuzawa Yashihide, Takil Shinji;
Chem. Abstr., 139, 117421t (2003).
447. Gellibert Francoise, Jeanne Glaxo;
PCT Int Appl. WO 02 62781 (Cl. CO7D401/14); Chem. Abstr., 137, 169514d (2002).
448.  Mamalo G.,  Zampieri D., Fallagian V.,  Banfi V. L.;
Chem. Abstr., 136, 200135m (2002).
449.  Huang R. Y.,  Illenbogen K.,  John A.;
Org. Lett. 2000, 2(18), 283583g (Eng); Chem. Abstr., 132, 207842m (2000).
450.  Vittoria C., Daniel C., Flavia V., Lucia C.;
J. Med. Chem., 2000, 43(16); 3118-3124 (Eng.); Chem. Abstr., 133, 281723q (2000).
451.  Schindler U., Schoena Finger K.,  Strobel H.;
Ger. Offen. DE 19, 774, 026; Chem. Abstr., 130, 267427c (1999).
452. Freddy Havaldar, P. S. Fernandes;
J. Indian Chem. Soc., 1988, 65(10), 619-624 (Eng); Chem. Abstr., 110, 231507b (1989).
453. Carbau, Romuald, Mowhray Clholes Erie, Perros, Manou Ssos, Shipple Paul Anthens,
Wood, Anthony;
PCT Int. Appl. WO 02 04,424 (Cl. C07D231 /12); Chem. Abstr., 136,  118445d (2002).
454. Nishimura, Tsoshihiro, Fushimi, Nobuhiko, Fujikara, Hideki;
PCT Int. Appl. WO 02 68439 (Cl. CO7H17/02); Chem. Abstr., 137, 232659n (2002).
239
455. Okada Itara, Kikutake Kazuhiko;
Chem. Abstr., 138, 401728x (2003).
456. Wardakhan W. W., Agami S. M.;
Egypt. J. Chem., 44 (4-6), 315-33 (2001); Chem. Abstr., 137, 125103q (2002).
457. Chornons V. A., Bratenko M. K., Bukachuk O. M., Baranov L. Y.;
Chem. Abstr., 139, 52931n (2003).
458. Hirai Kenji, Uchida Atshushi, Watanabe Atsuko, Abe Tacko, Veda Taknya;
PCT Int. Appl. WO 02 66439 (Cl. C07D 231/20) (2002); Chem. Abstr., 137, 201304g (2002).
459. Valk Thorsten, Puhl Michael, Zagur Cyrill, Lochtman Kene et. al.,
PCT Int. Appl. WO 02 55504 (Cl. C07D 231/20) (2002); Chem. Abstr., 137, 109271n (2002).
460. Schwarz H. G., Drewer Mark W. Dahmen Peter;
PCT Int. Appl. WO 03 70696 (Cl. COC 317/24) (2003); Chem. Abstr., 139 (2003).
461. Deminno, M. P., Hugher, Bernodette, Kemp M. I., Palmarn M. J.;
PCT. Int. Appl. WO 03 37899 (Cl. CO7D487/04); Chem. Abstr., 138 (24), 368907e (2003).
462. Adnan A. Bekhil, Hesham T. U. Fahmy, Azzain Baraka et. al.;
Eur. J. Med. Chem., 38, 27-36 (2003).
463. Brown, D. L., Graneto, M. J., Ladwig, Cindy L., John, J.;
        Eur. Pat. Appl. EP 1251126 (Cl. C07D231/12) (2002); Chem. Abstr., 137(21), 310913s  (2002).
464. Kimura Tomio, Aoki Kazamasa, Nakao Akira;
PCT Int. Appl WO 02 57, 265 (Cl. C07D 41/04) (2002); Chem. Abstr., 137, 125158m (2002).
465.  Ramana Reddy M. V., Bell S. C.;
PCT Int. Appl. WO 03 24958 (Cl. C07D 403/04) (2003); Chem. Abstr., 138, 271677s (2003).
466. Bratenko, M. K., Chornous, V. D., Vovk. V. Sidorchak I. I.;
Chem. Abstr., 138(10), 137220j (2003).
467. Berta, Daniela, Felder, Edvard, Valpetti, Anna, Villa, Marzia;
PCT Int. Appl. WO 02 62804 (Cl. CO7D498/04); Chem. Abstr., 137, 169517g (2002).
468. Pevarello, Paolo, Orsini, Paolo, Traquandi, Gabriell, Varasi, Mario, Longo, Antonio;
PCT Int. Appl. WO 02 48114 (Cl. CO7D231/40) (2002); Chem. Abstr., Vol 137, 41193c.
(2002).
469. Drysdale, M. J., Dymock, B. W., Workman, Paul et. al.;
PCT Int. Appl. WO 03 55860 (Cl. CO7D231/12) (2003); Chem. Abstr., 139, 101122k (2003).
470. Anantonarayan Ashok, Clare Michael, Collins, P. W., Crich J. Z.;
Chem. Abstr., 138, 137307t (2003).
240
471. Minami, Nobuyoshi, Hasumi, Koich, Ohta, Suji. Sato, Shuichiro, Saito, Takahis;
PCT Int. Appl. WO 02 92393 (Cl. CO7D461/14); Chem. Abstr., 137, 384849x (2002).
472. Bebbington, David, Chanier J. D., Davies, Robert, Everitt, Simon, Patel Sanjay;
PCT Int Appl WO 02 50065 (Cl. CO7D403/12) (2002); Chem. Abstr., 137, 47221k (2002).
473. Bebbington, David, Chanier J. D., Davies, Robert, Golee Julian, Kay David, Patel Sanjay;
PCT Int. Appl. WO 02 59111 (Cl. CO7D403/12) (2002); Chem. Abstr., 137, 109292v (2002).
474. Hirth B. H., Andrew V. F.;
U.S. US 64 10533 (Cl. 514-235; A 61K31/4439) (2002); Chem. Abstr., 137, 47195e (2002).
475. Yoshida Toshio, Nakajima, Mihoko, Maeda Y. Ulaka, Yasuda Minoru;
Jpn. Kokai Tokkyo Koho JP 363165, (Cl. C07D 231/18) (2002); Chem. Abstr., 138, 39279r
(2003).
476. Yu, Kuolong, Civiello, R. L., Combrink, K. D., Gulgere H. B., Sinny Wang, Xiang Dong;
U. S. Patt. Appl. US 99208 (Cl. CO70417/02) (2002); Chem. Abstr., 137, 125159n (2002).
477. Pascal Rathelst, Nadine Azas, Hussain El-Koshef, Florence Delmas;
Eur. J. Med. Chem., 37, 671-79 (2002).
478. Michael J. G., Carolyn Biler et. al.;
J. Med. Chem., 43, 1034-1040 (2000).
479. Dymock, B. W., Gill A. L., Martin John;
PCT Int. Appl. WO 02 100853 (Cl. CO7D401/06) (2002); Chem. Abstr., 138, 39280j (2003).
480. Ladonceur G. H., Velthaisc Emil, Choi Scongyou;
PCT. Int. Appl. WO 03, 57213 (Cl. A61 K 31/ 4155) (2003); Chem. Abstr., 139, 117418x
(2003).
481. Wang Yamin, Baryza J. L., Caish Philip, Cook J. H.;
PCT Int. Appl. WO 03, 57673 (Cl. C07D 231 / 12) (2003); Chem. Abstr., 139, 117419y
(2003).
482. Wang Yamin, Baryza J. L., Caish Philip, Cook J. H.;
PCT Int. Appl. WO 03, 57674 (Cl. C07D 231 / 18) (2003); Chem. Abstr., 139, 117420s
(2003).
483. Ji Yang et. al.;
J. Med. Chem. 47, 1547-1552, (2004).
484. Ruoxi Lan, Qion Liu, Pusheng Fan et. al.;
J. Med. Chem. 42, 769-776, (1999).
485. Akihiko Tanitame, Yoshihiro Oyamada, Keiko Ofuji et. al.;
J. Med. Chem. 47, 3693-3696, (2004) .
241
486. Gregory R. Bebernitz, Greg Argentieri, Beverly Battle et. al.;
J. Med. Chem. 44, 2601-2611, (2001).
487. Franco chimenti, Adriana Bolasco et. al.;
J. Med. Chem. 47, 2071-2074, (2004).
488. Abdel-rahman farghaly and hussein el-kashef et. al.;
Monatshefte fur Chemie 136, 217–227 (2005).
489. Pierluigi caboni, robert e. Sammelson, and john e. Casida;
J. Agric. Food chem. 51, 7055-7061( 2003).
490. Craig w. Lindsley, David d. Wisnoski, William h. Leister, Julie a. and O’brien, et. al.;
J. Med. Chem. 47, 5825-5828 (2004).
491. Adrian l. Gill, Martyn frederickson, Anne Cleasby and Steven j. Woodhead et. al.;
J. Med. Chem. 48, 414-426 (2005).
492. Jeffrey roppe, Nicholas d. Smith, Dehua huang, Lida tehrani and bowei wang et. al.;
J. Med. Chem., 47, 4645-4648(2004).
493.  Wohler F. and Liebig;
J. Ann. 3, 249, 267 (1832).
494. Pelouze;
J. Ann. 10, 249 (1834).
495. Mowry D. T.;
Chem. Rev., 2, 189 (1948).
496. Hsiu Shih Mei, Ting Lin Kwang;
Chem. Abstr., 103, 141038a (1985).
497. Bram G., Loupy A.; Pedouassaut M.;
Bull. Soc. Chim. Fr., 1, 124-8 (1986); Chem. Abstr., 105, 190460g (1986).
498. Nicodemus O.;
German Patent 463, 123 (1928).
499.  Takabe Akinisa;
Chem. Abstr., 109, 54333y (1988).
500. Maihle A. & Goden F.;
De Compt Rend 165, 557 (1917); 166-215 (1918), nn. Chim, 13, 216  (1919), Bull. Soc.
Chim (4), 23, 18 (1918); 25, 588 (1919), 27, 229 (1920).
242
501.  Bose Sibhash D., Jayalakshmi B.;
J. Org. Chem., 64(5), 1713-1714 (1999); Chem. Abstr., 230, 237105d  (1999).
502.  Verma R. S., Naicker Kannan P;
Chem. Abstr., 129, 67576t (1998).
503. Feng Jun-Cai, Liu Bin, Li Dai;
Synth. Commun., 28(20), 3785-3786 (Eng.) (1998); Chem. Abstr., 129,  330520i (1998).
504. Bremanis G. Kolvins, I. Acena, I. Lukevics E.,
Vereris M. Kauss V., Trapenstar P., Lierins E.; Chem. Abstr., 103, 59761  (1985).
505. Tanaka Masato, Sakakura Toshi Yasu;
Chem. Abstr., 104, 88317h (1986).
506. Satio Hiroshi, Hirose Kench,;
Chem. Abstr., 108, 55670 (1988).
507. Lai Hoi Kiong, Davis Robert Allan, Relyea Douglas Irving;
Chem. Abstr., 131(13), 170273q (1999).
508. Voigt Hans;
Chem. Abstr., 58, 1412b (1963).
509.  Srinivasan S., Annaraj J., Athappan P. R.;
Journal of Inorganic Biochemistry, 99 (3), 876-882, March (2005).
510. Bimber Russell M.;
Chem. Abstr., 74, 87655s (1971).
511.  Bormann Gerhard;
Chem. Abstr., 100, 68184b (1984).
512. Stezhko T. V., Granik V. G. Glushokov R. G., Roshehina L. F. Polezhaeva A. I.;
Mashakovskii M. O.;Kim Farm Zh. 18(3), 296-7 (1984) (Russ); Chem. Abstr.,
101, 90704p (1984).
513. Uhlendorf Jochim, Leyck Sigurd, Nattermann A.;
Chem. Abstr., 100, 68161s (1984).
514. Shepherd R. G.;
Chem. Abstr., 111, 97104h (1998).
515.  Nobuyuki F., Hidetoshi  K., Ooka Hisayoshi;
Chem. Abstr., 131, 299454w (1999).
516. Kobayashi, Shigco, Tsuchida, Hiroyuki, Yinno Atusushi;
Jpn. Kokai Tokkyo koho JP 10, 30035 (98 30, 035) (Cl. CO82 13/001)
Chem. Abstr., 128, 155352b (1998).
517. Sabahi Mahmood (Albe Marie Corp. USA);
U.S. USS, 683, 618 (Cl. 252-68; 09K5/04) (1997); Chem. Abstr., 128, 14605z (1998).
243
518. Peterson I. A., Duck L. E., Davis B. A.;
PCT Int. Appl. WO 48, 858, 99; Chem. Abstr., 131, 243589b (1999).
519. Parmar, Virinder S., Kumar, Ajay;
Bio. Org. Med. Chem., 1999, 7(7), 1425-1436 (1999) ; Chem. Abstr., 131, 243214g (1999).
520.  Khunt  Ranjan C. , Datta  Neela J.and Parikh  A. R. ;
J. Inst. Chem., 72, 13 (2000).
521. Norsyruva V. V., Trotimov B. A.;
 PCT Int. Appl. WO 49, 148 (Cl. CO07D 87422); Chem. Abstr., 136, 216684a (2002).
522. Parlo Sanna, Antonio Carta, Mohamma E. Rahbar
Eur. J. Med. Chem., 35, 535-43, (2000).
523.  Iwanowicz, Edwin J, Dhar, Murli J. G.., Leftheris, Catherine M.;
U.S. US 6, 420, 403 (Cl. 514-374; CO7D 263/34), (2002); Chem. Abstr.,  137, 93740b
524. Holla B. S., Gonzalves. R.;
Boll. Chim. Farm. 137 (11), 467-472 (1998). Chem. Abstr., 131, 6, 73606k (1999).
525.  Murray M. S., Chemical Review 26, 297-338 (1940).
526. Strache, Bre. 21, 2361 (1888).
527.  Van Alphen, Dec. Tran Chim. 54, 93 (1935).
528. Oddo & Tognacchini, Gazz. Chim. Ital. 52, II, 347, (1922).
529. Smalders, Robert Rene, Brunin, Dominique, Sarten, Frederic;
Bull. Soc. Chim. Belg. 1988, 97 (11-12), 941-4 (Fr); Chem. Abstr., 112, 511,  21055t  (1990).
530. Yadawe M. S. ,  Patil S. A.;
Indian J. Heterocycl. Chem. 1992, 2(1), 41-2 (Eng).; Chem. Abstr., 118, 688,  22189q (1993).
531. Mehta R. H., Shah  Sonal, Vyas Rajeev.;
J. Indian. Chem. Soc., 1992, 69(9), 590-2 (Eng.); Chem. Abstr., 119, 1088, 95268f  (1993).
532. Khalafallah A. K. and Hassan M. E.;
Aswan Sci. Technol. Bull. 1991, 12, 82-90 (Eng.); Chem. Abstr., 118, 918,  191392s (1993).
533. Sharaf El-Din, Nabaweya;
Delta J. Sci., 1991, 15(1), 47-56; Chem. Abstr., 118, 168756e (1993).
534. Chohan, Zahid Hussain, Kusuar, Somina;
Chem. Pharm., Bull., 1993, 41(5), 951-3 (Eng.); Chem. Abstr., 120, 1034, 134406s (1994).
535. Das, Joydip. Singh, Anilk;
Indian J. Chem., Sec. B. Org., Chem. Incl. Med. Chem., 1994, 33B(7), 615-17 (Eng.); Chem. Abstr.,
 121, 1212, 205726e (1994).
536. Deshmukh  M. D., Doshi A. G.;
Orient. J. Chem., 1995, 11(1), 85-6 (Eng.); Chem. Abstr., 123, 1111, 256269g (1995).
244
537. Wang, Yangang, Ye, Wenta, Yang Jun., Lou, Aihong;Wuhan Daxue Xuebao, Ziran
Kexueban 1996, 191-194 (Ch.); Chem. Abstr., 125(13), 167488b (1996).
538. Das  Arima; Lien, Eric J., Trousdale, Melvin D.;
Chin. Pharm. J. (Taipei.), 1997, 49(2), 89-102 (Eng).; Chem. Abstr., 128(18), 217259n (1998).
539. Solankee, Anjani, Mistry Pankaj, Patel V. M.;
Orient. J. Chem., 1997, 13(3), 289-292 (Eng).; Chem. Abstr., 128, 16, 192584z (1998).
540. Ram Tilak, Tyagi Ritu, Goel Bhawna, Saxena K. K., Shrivastava V. K., Kumar Ashok;
 Indian Drugs., 1998, 35(4), 216-221 (Eng.); Chem. Abstr., 129, 9, 641, 109052r (1998).
541. Ali, Yousif, Al-Rawi, Annis, Al-Rawi Muna S.; Dirasat Nat.;
Eng. Sci., 1998, 25(1), 94-99 (Eng.); Chem. Abstr., 129, 21, 753, 276168q (1998).
542. Cascaval Alexandru, Stocia, Gheorghe-Zaharia, Berdan, Ioan;
Rom. RO, 106, 403, (Cl. C07D 231/04), 1993, Appl. 143, 707, 15, 1990. Chem.  Abstr., 129, 2, 491,
16120g (1998).
543.  Pandeya S. N., Sriram, D.;
Acta. Pharm. Ture., 1998, 40(1), 33-38 (Eng.); Chem. Abstr., 129, 9, 641, 109060,  (1998).
544. Omar, Mahmoud T.;
Egypt J. Pharm. Sci., 1997, 38(4-6), 271-280 (Eng.) Chem. Abstr., 131, 645,  257474x (1999).
545. Pawar R. P., Anduskary N. M., Vibhute V. B.;
J. Indian. Chem. Soc., 1999, 76(5), 271-72 (Eng). Chem. Abstr., 131, 677,  271829y (1999).
546.  Chohan, Zahid H., Praveen M.;
Net Based Drugs. 1999, 6 (3), 149-152 (Eng.) Chem. Abstr., 131, 511, 310722e (1999).
547. Ergenc, Nedime, Uinsoy, Nuray, Capangultate, Soruis, Aulten o tuk, Kiraz,
Mnammer; Arch. Pharm. 329 (8-9), 427-430 (1996); Chem. Abstr., 126, 1, 8031b (1997).
548. Holla B. S., Shivananda M. K., Shenoy S., Antony  A.;
Boll. Chim. Farm. 137(7), 233-238 (1998); Chem. Abstr., 131, 23, 310543p  (1999).
549.  Pandey Taruna, Singh V.P., Singh R.V.;
Main Group met. chem., 1999, 22(5), 315-320 (Eng.). Chem. Abstr., 131, 9, 696, 116271s (1999).
550. Yadav Bodke & S. S. Sangapure;
J. Indian. Chem. Soc., 80, 187-189, (2003).
551.  Holla B. Shivarama,  Veerendra B.,  Shivananda M. K., Boja Poojary;
Eur. J. of M. C. 38, 759-767 (2003).
552. Ravindra V. Chambhare, Barsu, G. Khudse, Anil S. Bobde, Rajesh H. Bahekar;
Eur. J. Med. Chem., 38, 89-100 (2003).
553.  Holla B. Shivarama,  MaliniK. V.,  Sooryanarayan  B., Raw B. K., Sarojini N., Suchetha Kumari;
Eur. J. Med. Chem., 38, 313-318 (2003).
245
554. C. Liberman and A. Lange;
Ann., 207, 121 (1881).
555. A. Mystafa, W. Asker, A. F. A. Shalaby & M. E. E. Shobby;
J. Org. Chem., 23, 1992 (1958).
556. W. Davies;
J. Chem. Soc., 2633 (1949); Chem. Abstr., 44, 2977t (1953).
557. A. R. Surry;
J. Amer. Chem. Soc., 74, 3450 (1952); Chem. Abstr., 48, 3348s (1954).
558. H. Erlenmeyers;
Helv. Chem. Acta., 39, 1156 (1956); Chem. Abstr., 51, 1148d (1957).
559. A. R. A. Raouf, Omar M. T. and M. M. ed-Attal;
Acta. Chim. Acad. Sci. Hung, 87, 187 (1975); Chem. Abstr., 84, 74185 (1976).
560.  Patel D. R., Satpanthi P. S., Patel P. B.and  Trivedi J. J.;
J. Inst. Chem. Calcutta, 48, 305 (1976).
561. E. Fisher, I. Hartmann & H. Priebs;
Z. Chem., 15, 480 (1975); Chem. Abstr., 84, 15553f (1976).
562. J. Rogere and M. Audibert;
Bull. Soc. Chim. Fr., 4021 (1971).
563. Astik R. R., Joshi G. B. and Thaker K. A.;
J. Indian Chem. Soc., 52, 1071 (1975).
564. Nath R., Shanker K., Gupta R. C.and Kishor K.;
J. Indian Chem. Soc., 55, 832-834 (1978).
565. Shah I. D. and Trivedi J. P.;
J. Indian Chem. Soc., 40, 889-893 (1963).
566. Saeda M., Abdel-Megid  M. and  El-Deen I. M.;
Indian J. Heterocyclic Chem., 2, 81-86 (1993).
567. Hogale M. B., Uthale  A. C. and  Nikam B. P.;
Indian J. Chem., 30B, 717-20 (1991).
568. Desai K. and  Baxi A. J.;
J. Indian Chem. Soc., 69, 212 (1992).
569. Joshi M. D., Jani M. K., Shah B. R., Undavia N. K., Trivedi P. B.;
J. Ind. Chem. Soc., 67(11), 925-7 (1990); Chem. Abstr., 115, 49489y (1991).
246
570. Solankee A. and  Kapadia K.;
Orient J. Chem., 10(1), 70-8 (1994); Chem. Abstr., 122, 55939f (1995).
571. Bhatt J. J., Shah B. R., Shah H. P., Trivedi P. B., Desai N. C.;
Indian J. Chem., 33B, 189-92 (1994); Chem. Abstr., 121, 9214x (1994).
572. Albuquerque J., Cavalkant F.,  Azeuedo L., Galdino S.;
Anna. Pharm. Fr., 53(5), 209-14(1995); Chem. Abstr., 124, 86884e (1996).
573. Schauen P., Krbarae  A., Tisler  M. and  Likar M.;
Experimental, 22, 304 (1996); Chem. Abstr., 65, 4440h (1966).
574. Mayer G., Misslitz V. L. F.;
PCT. Int. Appl. WO 02, 48, 140 (Cl. C07 D 413/60); Chem. Abstr., 137, 33290v (2002).
575. Compet A. J., Astik R. R., Thaker K. A.;
J. Inst. Chem., 53(3), 111-4 (1980).
576. Nerunker C. B., Subnis  S. S.;
Bull. Haffkin Jnst. 8(1), 27-32 (1980); Chem. Abstr., 96, 6881a (1980).
577. Singh S. P.,  Anyoung  S. K. &  Parmar S. S.;
J. Pharm. Sci., 63, 960 (1974).
578. Skinner W. A., Tong H. H. C., Bordy  G. &  Edward T. E.;
Chem. Abstr., 83, 189351t (1975).
579. Takematsu T., Yokohama K., Ideda K., Hayashi Y. and  Taniyamal E.;
Jpn. Patent 7 51, 21 431 (1975); Chem. Abstr., 84, 26880w (1976).
580. Chaudhary C. M., Parmar S. S., Chaudhary  S. K.,  Chaturvedi A. K.;
J. Pharm. Sci., 65, 443 (1976).
581. Singh S. P., Ali B., Anyoung T. K., Parmar S. S. and De Boegr, Benjamin;
J. Pharm. Sci., 65, 391 (1976).
582. Dimri A. K. and  Parmar S. S.;
J. Heterocycl. Chem., 15, 335 (1978).
583. Gupta S. P. and  Dureja P.;
J. Indian Chem. Soc., 55, 483 (1978).
584. Fennech G.,  Monforte P.,  Chimirri A. &  Grasso S.;
J. Heterocyclic. Chem., 16, 347 (1979).
585. Rao R. P.;
Curr. Sci., 35, 541 (1996).
586. Monforte P., Grasso S., Chimiri  A., French G.;
Pharmaco Ed. Sci., 36(2), 109-15 (1981); Chem. Abstr., 94, 208754x (1981).
247
587. Takao K., Tadashi T., Yoshiaki  O.;
Ger. Offen., 3, 026, 053 (1981); Chem. Abstr., 94, 175110d (1981).
588. Takao K.;
Eur. Pat. Appl. EP 50, 002 (1982); Chem. Abstr., 97, 92267w (1982).
589. El-Shafi A. K. , Hassan K. M.;
Curr. Sci., 52(13), 633-5 (1983); Chem. Abstr., 100, 514974 (1984).
590. Picscopo E., Diruno M. V., Gagliardi R., Mazzoni O., Parrill C. and Veneruso G.;
Bull. Soc. Ital. Biol. Sper., 65(2), 131-6 (1989); Chem. Abstr., 111, 1709389 (1989).
591. Ladva K., Dave U. and Parekh H. H.;
J. Indian Chem. Soc., 68, 370-71 (1991).
592. Pawar R. P., Andukar N. M. and  Vibhute Y. B.;
J. Indian Chem. Soc., 76(5), 171-2 (1999); Chem. Abstr., 131, 271829y (1999).
593. Bhawana G., Tilak R., Ritu  T., Kumar A., Bansal E.;
Eur. J. Med. Chem., 34(3), 256-59 (1999); Chem. Abstr., 131, 87859g (1999).
594. Ingle V. S., Ingle R. D.and  Mave R. A.;
Indian J. Chem., 40B, 124 (2001).
595. Bhatt  G. G. and  Daulatabad C. D.;
Indian J. Heterocycl. Chem., 9, 157-158 (1999).
596. Siddique M., Indress M., Doshi A. G.;
Asian J. of Chem., 14(1), 181-84 (2002) (Eng.); Chem. Abstr., 136, 386059t (2002).
597. Akama Tsutomu, Halcomh Ryan, Tolman R. L.;
PCT Int. Appl. WO 02 51, 409 (Cl. A61K31/425) (2002); Chem. Abstr., 137, 63244a (2002).
598. S. Guniz Kucukguzel, E. Ekin Oruc, Sevin Rollas, Fikrettin Sahin, Ahmet Ozbek;
Eur. J. Med. Chem., 37, 197-206 (2002).
599. Srivastava S. K., Soumya Srivastava, Srivastava S. D.;
Indian J. Chem., 41B, 1937-1945 (2002); Chem. Abstr., 138, 153485e (2003).
600. Fujiwara Norio and Antoku Fujio;
PCT Int. Appl. WO 03 57, 693 (Cl. CO7D 417/12) (2003); Chem. Abstr., 139, 117415u (2003).
601. Pfahl Magnus, Al-Shamma Hussien A.; Fanjul Andrea N., Pleynet David P. M.;
PCT Int. Appl. WO 03 50, 098 (Cl. C07D277/38) (2003); Chem. Abstr., 139,
36523a (2003).
602. Jag Mohan, Khatter Diksha;
Indian J. Heterocycl. Chem., 12(3), 185-88 (2002); Chem. Abstr., 139, 164733f (2003).
248
603. Govindarajan R., Jameela H. J., Bhatt A. R.;
Indian J. Hetero. Chem., 12(3), 229-232 (2002); Chem. Abstr., 139, 149604w (2003).
604. Dinh T. T. H., Nguyen Q. D., Ngo M. A., Im Phearith;
Tap Chi Duoc Hoc., 11, 13-16 (2001) (Vietnamese); Chem. Abstr., 138, 4550 (2003).
605. Takagi Masae, Ishimitsu Keiichi, Nishibe Tadayuki;
PCT Int. Appl. WO 03 31, 414 (2003) (Cl. C07D 233/30); Chem. Abstr., 138, 304287 (2003).
606. Ma Tonghui, Thiagarajah J. R., Yang Honh, Sonawane N. D.;
J. Clinical Investigation, 110(11), 1651-58 (2002); Chem. Abstr., 139, 235 (2003).
607. Hassan H. V., El-Koussi N. A., Farghaly Z. S.;
Chem. Pharm. Bull., 46(5), 863-866 (1998); Chem. Abstr., 129, 95436r (1998).
608. Mogilaiah K.,  Babu Rao R. and  Reddy K. N.;
Indian J. Chem., 38B, 818 (1999).
609.    Mogilaiah K. and  Babu Rao R.;
Indian J. Chem., 37B, 894 (1998).
610. Gadaginamath G. S., Shyadligerd A. S. and Kavali R. R.;
Indian J. Chem., 38B, 156-159 (1999).
611. Lodhi R. S., Srivasatava S. D. and  Srivastava S. K.;
Indian J. Chem., 37B, 899-903 (1998); Chem. Abstr., 130, 110190x (1999).
612. Dayam R., Sanchez T., Clement O., Shoemaker R., Sei S., Neamati N.;
J. Med. Chem. 48(1), 111-20 (2005).
613. Sonawane N. D., Muanprasat C., Nagatani R. Jr, Song Y., Verkman A. S.;
J. Pharm. Sci. 94(1), 134-143 (2004)
614. Shih M. H., Ke F. Y.;
Bioorg. Med. Chem. 12(17), 4633-43 (2004).
615. Reigada D., Mitchell C. H.;
Am. J. Physiol Cell Physiol. 288(1), (2005).
616. Rao A., Balzarini J., Carbone A., Chimirri A., De Clercq E., Monforte A. M., Monforte P.,
Antiviral Res. 63(2), 79-84 (2004).
617. Muanprasat C., Sonawane N. D., Salinas D., Taddei A., Galietta L. J., Verkman A. S.;
J. Gen. Physiol. 124(2), 125-37 (2004).
618. Salinas D. B., Pedemonte N., Muanprasat C., Finkbeiner W. F., Nielson D. W.;
Am. J. Physiol Lung Cell Mol Physiol. 287(5), (2004). L936-43. Epub (2004).
619. Wang X. F., Reddy M. M., Quinton P. M.;
Exp Physiol. 89(4), 417-25 (2004).
249
620. Ur F., Cesur N., Birteksoz S., Otuk G.;
Arzneimittelforschung. 54(2), 125-9 (2004).
621. Maclean D;, Holden F;, Davis A. M., Scheuerman R. A., Yanofsky S.;
J. Comb. Chem. 6(2), 196-206 (2004).
622. Thiagarajah J. R., Song Y., Haggie P. M., Verkman A. S.;
FASEB J. 18(7), 875-7 (2004).
623. Thiagarajah J. R., Broadbent T., Hsieh E., Verkman A. S.;
Gastroenterology. 126(2), 511-9 (2004).
624. Taddei A., Folli C., Zegarra-Moran O., Fanen P., Verkman A. S., Galietta L. J.;
FEBS Lett. 558(1-3), 52-6 (2004).
LIST OF NEW
COMPOUNDS
250
               R
4-CH3-C6H4-
4-OCH3-C6H4-
2-OH-C6H4-
4-OH-C6H4-
4-Cl-C6H4-
4-F-C6H4-
4-Br-C6H4-
3-NO2-C6H4-
4-NO2-C6H4-
               4-NH2-C6H4-
4-CH3-C6H4-
4-OCH3-C6H4-
2-OH-C6H4-
4-OH-C6H4-
4-Cl-C6H4-
4-F-C6H4-
4-Br-C6H4-
3-NO2-C6H4-
4-NO2-C6H4-
               4-NH2-C6H4-
 R
N
N
N
N
N
H
R
S
N
N
N
N
N
R
N
N
N
N
N
H
R
O
 R
4-CH3-C6H4-
4-OCH3-C6H4-
2-OH-C6H4-
4-OH-C6H4-
4-Cl-C6H4-
4-F-C6H4-
4-Br-C6H4-
3-NO2-C6H4-
4-NO2-C6H4-
               4-NH2-C6H4-
251
               R
4-CH3-C6H4-
4-OCH3-C6H4-
2-OH-C6H4-
4-OH-C6H4-
4-Cl-C6H4-
4-F-C6H4-
4-Br-C6H4-
3-NO2-C6H4-
4-NO2-C6H4-
               4-NH2-C6H4-
4-CH3-C6H4-
4-OCH3-C6H4-
2-OH-C6H4-
4-OH-C6H4-
4-Cl-C6H4-
4-F-C6H4-
4-Br-C6H4-
3-NO2-C6H4-
4-NO2-C6H4-
               4-NH2-C6H4-
 R  R
4-CH3-C6H4-
4-OCH3-C6H4-
2-OH-C6H4-
4-OH-C6H4-
4-Cl-C6H4-
4-F-C6H4-
4-Br-C6H4-
3-NO2-C6H4-
4-NO2-C6H4-
               4-NH2-C6H4-
N
N
N
O
R
NH2
CN
N
N
N
NHNH
R
O
O
O
N
N
N
N
N
R
NH2
252
               R
4-CH3-C6H4-
4-OCH3-C6H4-
2-OH-C6H4-
4-OH-C6H4-
4-Cl-C6H4-
4-F-C6H4-
4-Br-C6H4-
3-NO2-C6H4-
4-NO2-C6H4-
               4-NH2-C6H4-
4-CH3-C6H4-
4-OCH3-C6H4-
2-OH-C6H4-
4-OH-C6H4-
4-Cl-C6H4-
4-F-C6H4-
4-Br-C6H4-
3-NO2-C6H4-
4-NO2-C6H4-
               4-NH2-C6H4-
 R  R
N
N
N
N
R
NH2
CN N
N
N
N
R
NH
NH2 S
N
N
N
NH
R
N
2-CH3-C6H4-
4-CH3-C6H4-
2-OCH3-C6H4-
3-OCH3-C6H4-
4-OCH3-C6H4-
3-Cl-C6H4-
4-Cl-C6H4-
2-F-C6H4-
4-F-C6H4-
4-Br-C6H4-
4-NO2-C6H4-
2,4-(CH3)2-C6H3
253
               R  R  R
N
N
N
N
R
2-CH3-C6H4-
4-CH3-C6H4-
2-OCH3-C6H4-
3-OCH3-C6H4-
4-OCH3-C6H4-
3-Cl-C6H4-
4-Cl-C6H4-
2-F-C6H4-
4-F-C6H4-
4-Br-C6H4-
4-NO2-C6H4-
2,4-(CH3)2-C6H3
2-CH3-C6H4-
4-CH3-C6H4-
2-OCH3-C6H4-
3-OCH3-C6H4-
4-OCH3-C6H4-
3-Cl-C6H4-
4-Cl-C6H4-
2-F-C6H4-
4-F-C6H4-
4-Br-C6H4-
4-NO2-C6H4-
2,4-(CH3)2-C6H3
N
N
N
NH
R
2-CH3-C6H4-
4-CH3-C6H4-
2-OCH3-C6H4-
4-OCH3-C6H4-
3-Cl-C6H4-
4-Cl-C6H4-
4-F-C6H4-
4-Br-C6H4-
4-NO2-C6H4-
3,4-(Cl)2-C6H3-
2,5-(Cl)2-C6H3-
2,4-(CH3)2-C6H3-
N
N
N
N
H
S O
NR
